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Introduction

The incidence of food allergies has been rising, now nearing 10% prevalence in the developed world.
The rapid rise has so far been unexplained. These allergies are usually IgE mediated and can often
cause life-threatening effects that can affect an individual for the rest of their lives. These food allergies
can have a severe and drastic effect on a person’s lifestyle. Food allergy prevention can help to ensure
others do not have to live with this burden. [1,2]

The Hygiene Hypothesis and Dual-Allergen Hypothesis are differing explanations for the development
of food allergies, and most of the evidence has focused on peanut allergies. These two hypotheses
suggest different methods for prevention of peanut allergies among infants. It is important to determine
the application of which hypothesis will better help prevent the development of food allergies. [1,3,4]

The Hygiene Hypothesis has changed throughout the years to evolve beyond the assumption that it is
pathogenic microorganisms that help protect an infant from developing allergic disease. The theory
now focuses on the belief that it is the diversity of a child’s microbiota that creates a beneficial balance
of microorganisms which can help prevent the development of allergic disease. The microorganisms
that inhabit individuals with allergic diseases has also been shown to differ greatly from those without
allergies. A restoration of healthy microbiota may help prevent the development of allergies in those
whose microorganisms are unbalanced. Some bacteria that have been identified as beneficial are found
in breastmilk: Lactobacilli and Staphyloccocus aureus. These organisms may help educate the evolving
immune system. [1,3,4,5,6,7]

Alternatively, the Dual-Allergen Hypothesis states that early environmental exposure to an allergen
through the skin can create sensitivity within an infant, thus leading to a food allergy. Studies have
shown that this may be prevented by introducing the allergen orally before the infant is exposed
environmentally. For instance, administering oral peanut allergens at 6 months, but not before 4 months
of age, has been shown to be effective in preventing the development of peanut food allergies.
[4,8,9,10]

There is a gap in the current medical knowledge on this subject. It is important to determine whether an
infant’s microbiome should be diversified (per the Hygiene Hypothesis), if an infant should be orally
administered peanuts at an early age (application of the Dual-Allergen Hypothesis), or if both
preventive techniques should be applied.

I will determine which allergy hypothesis should be applied for preventive techniques in infants, or if
both methods are appropriate to be done concurrently, with a specific focus on peanut allergies. I will
conclude whether it is the best practice to administer probiotics to infants, peanut protein at 6 months
old, or both.

Methods and Results

Currently, providers decide on a case-by-case basis which hypothesis they want to employ for allergic
disease prevention. Some providers do not utilize any food allergy prevention methods or use



experimental immunotherapy techniques, but research shows that both methods described in this paper
show promising results. I believe both approaches have merit and can be applied concurrently to ensure
the pediatric population has adequate and optimized food allergy prophylaxis. [4,5,8,11,12]

Due to the safety of probiotic administration in pediatric patients, it would be logical to make
administration of probiotics to all immunocompetent 6 month old infants a routine practice. This would
result in minimal adverse effects with an increased likelihood of food allergy prophylaxis. In addition
to probiotic administration, oral tolerance induction with peanuts in 6 month old infants can also be a
safe practice if parents are well educated regarding when and how to administer peanut butter to their
infant. Parents must also be well educated about the signs of anaphylaxis and steps to take if the infant
shows signs of any degree of allergic reaction. [3,4,6,7,8,9,10,13]

Both hypotheses describe different causes for allergen sensitization. Therefore if both theories are
applied for food allergy prevention, the risk of developing these allergies can be greatly reduced. The
new standardized practice for prophylaxis of food allergen sensitivity should include early probiotic
administration and oral peanut tolerance induction, both at approximately 6 months of age.

Conclusion

As of now, there are no specific guidelines for the best method for food allergy, specifically peanut
allergy, prophylaxis. There are two separate hypotheses that can be applied to infants that have been
shown to prevent the development of peanut allergies. While these hypotheses and their application are
different, they are not mutually exclusive and can be performed concurrently. [4,5,8,11]

The Hygiene Hypothesis states that the development of allergies can be the result of an imbalance in
the quantity and/or diversity of beneficial gut microorganisms. The application of this hypothesis in
food allergy prevention includes methods of restoring or providing normal gut flora to the patient.
Alternatively, the Dual-Allergen Hypothesis states that food allergies can develop if a patient is
environmentally exposed to an allergen (often through the skin) prior to oral introduction of the same
allergen. The application of this hypothesis in food allergy prophylaxis includes oral tolerance
induction, which is the oral administration of the allergen prior to environmental exposure.
[1,3,4,5,6,7,8,9,10]

There has not been previous research comparing these hypotheses or methods. It was surprising to find
that both of these methods show promise. Their relatively safe application in infants and the fact they
are not mutually exclusive supports their use together as best practice guidelines for peanut allergy
prophylaxis.

According to Ozdemir, the best application of the Hygiene Hypothesis in allergy prevention is the
administration of probiotics, particularly Bifidobacterium and Lactobacillus. Both of these strains are
present in yogurt and cheeses. Since yogurt is relatively safe when administered to infants and contains
the strains necessary to establish healthy gut flora in the patient, the best Hygiene Hypothesis method
for peanut allergy prevention is to administer yogurt to infants. Administration of yogurt would ideally
begin between 6-12 months of age. The specific quantity for administration has not been sufficiently
studied, but should depend on how the infant tolerates the yogurt. Further study needs to be performed
to determine minimum effective probiotic dosing to establish necessary healthy gut flora. Nowadays,
baby formula can contain microorganisms tailored to mimic breast milk, including the organisms
Bifidobacterium and Lactobacillus. Because of this, an alternative application of the Hygiene
Hypothesis can be the administration of baby formula containing these probiotic strains. Yogurt,



however, is better researched and significantly cheaper than tailored baby formula and can be
administered in conjunction with breastmilk, which has shown to have a variety of other positive health
effects when compared to exclusive formula feeding. [1,3,5,6,7,10,14]

According to Greer, the best application of the Dual-Allergen Hypothesis for peanut allergy
prophylaxis is oral tolerance induction via the administration of peanut protein. The study indicated
that consumption of 2 grams of peanut protein per week beginning at 6 months old lowered the
prevalence of peanut allergies. Therefore, the best Dual-Allergen Hypothesis method for the prevention
of peanut allergies is to administer 2 grams of peanut butter every week starting at 6 months old. If oral
tolerance induction is performed prior to a patient’s environmental exposure to the antigen, the
administration of peanut protein is relatively safe. It is important to initially administer a small quantity
only and thoroughly monitor the patient after the infant is given peanut butter the first two times to
ensure anaphylaxis does not occur. To ensure the safety of the infant, the first two administrations can
be performed under clinical observation and should only continue if the patient can tolerate it. If this is
not possible, the parent or guardian should be educated about the signs and symptoms of the different
levels of allergic reactions and how to identify if the infant needs to be taken to the emergency
department. If these safety measures are followed and peanut administration is halted after an allergic
reaction is identified, administration of peanut protein to infants is relatively safe. [4,8,9,10,12,15]

Due to the low risks associated with the safe administration of both probiotics and peanut protein at 6
months old, I believe the best and most prudent course of action is to apply both of the two prevailing
hypotheses to prevent peanut allergy development. The best practice would include advising parents to
give all healthy and immunocompetent infants yogurt containing Bifidobacterium and Lactobacillus, in
addition to 2 grams of peanut butter every week beginning at 6 months old.



Sources

10.

11.

12.

13.

14.

15.

16.

17.

Ege, M. J. (2017). The Hygiene Hypothesis in the Age of the Microbiome. Annals of the
American Thoracic Society, 14(Supplement 5). doi: 10.1513/annalsats.201702-139aw

Savage J, Johns CB. (2015). Food allergy: epidemiology and natural history. Immunol Allergy
Clin North Am. 2015 Feb;35(1):45-59. doi: 10.1016/j.iac.2014.09.004. Epub 2014 Nov 21.
Review.

Shreiner A, Huffnagle GB, Noverr MC. (2008). The "Microflora Hypothesis" of allergic
disease. Adv Exp Med Biol. 2008;635:113-34. doi: 10.1007/978-0-387-09550-9 10. Review.
Brough, H. A., Simpson, A., Makinson, K., Hankinson, J., Brown, S., Douiri, A., ... Lack, G.
(2014). Peanut allergy: Effect of environmental peanut exposure in children with filaggrin loss-
of-function mutations. Journal of Allergy and Clinical Immunology, 134(4). doi:
10.1016/.jaci.2014.08.011

Bloomfield SF, Rook GA, Scott EA, Shanahan F, Stanwell-Smith R, Turner P. Time to abandon
the hygiene hypothesis: new perspectives on allergic disease, the human microbiome, infectious
disease prevention and the role of targeted hygiene. Perspect Public Health. 2016;136(4):213-
224. doi:10.1177/1757913916650225

Salminen, S., Endo, A., Isolauri, E., & Scalabrin, D. (2016). Early Gut Colonization With
Lactobacilli and Staphylococcus in Infants. Journal of Pediatric Gastroenterology and Nutrition,
62(1), 80-86. doi: 10.1097

du Toit, G. D., Sampson, H. A., Plaut, M., Burks, A. W., Akdis, C. A., & Lack, G. (2018). Food
allergy: Update on prevention and tolerance. Journal of Allergy and Clinical Immunology,
141(1), 30-40. doi: 10.1016/j.jaci.2017.11.010

Lack, G. (2012). Update on risk factors for food allergy. Journal of Allergy and Clinical
Immunology, 129(5), 1187-1197. doi: 10.1016/j.jaci.2012.02.036

du Toit G, Tsakok T, Lack S, Lack G. (2016). Prevention of food allergy. J Allergy Clin
Immunol. 2016 Apr;137(4):998-1010. doi: 10.1016/j.jaci.2016.02.005. Review.

Lack, G. (2008). Epidemiologic risks for food allergy. Journal of Allergy and Clinical
Immunology, 121(6), 1331-1336. doi: 10.1016/j.jaci.2008.04.032

Cook QS, Kim EH. Update on peanut allergy: Prevention and immunotherapy. Allergy Asthma
Proc. 2019;40(1):14-20. doi:10.2500/aap.2019.40.4190

Shunsheng Han C. A specific hygiene hypothesis. Med Hypotheses. 2016;93:146-149.
do0i:10.1016/j.mehy.2016.05.029

Tan TP, Ba Z, Sanders ME, et al. Safety of Bifidobacterium animalis Subsp. Lactis (B. lactis)
Strain BB-12-Supplemented Yogurt in Healthy Children. J Pediatr Gastroenterol Nutr.
2017;64(2):302-309. doi:10.1097/MPG.0000000000001272

Ozdemir, O. Various effects of different probiotic strains in allergic disorders: an update from
laboratory and clinical data. Clin Exp Immunol. 2010;160(3):295-304. doi:10.1111/5.1365-
2249.2010.04109.x

Greer FR, Sicherer SH, Burks AW. The Effects of Early Nutritional Interventions on the
Development of Atopic Disease in Infants and Children: The Role of Maternal Dietary
Restriction, Breastfeeding, Hydrolyzed Formulas, and Timing of Introduction of Allergenic
Complementary Foods. Pediatrics. 2019;143(4):e20190281. doi:10.1542/peds.2019-0281

Bae JM. Interpretation of the hygiene and microflora hypothesis for allergic diseases through
epigenetic epidemiology. Epidemiol Health. 2018;40:¢2018006. Published 2018 Mar 10.
doi:10.4178/epih.e2018006

Allen KJ, Koplin JJ. Prospects for Prevention of Food Allergy. J Allergy Clin Immunol Pract.
2016;4(2):215-220. doi:10.1016/j.jaip.2015.10.010



18. Foong RX, Brough H. The role of environmental exposure to peanut in the development of
clinical allergy to peanut. Clin Exp Allergy. 2017;47(10):1232-1238. doi:10.1111/cea.12992

19. Lowe AJ, Leung DYM, Tang MLK, Su JC, Allen KJ. The skin as a target for prevention of the
atopic march. Ann Allergy Asthma Immunol. 2018;120(2):145-151.
doi:10.1016/j.anai.2017.11.023



	Prophylaxis of Food Allergen Sensitivity
	Recommended Citation

	tmp.1595795441.pdf.xsWPP

