QUESTION

Is there supportive evidence for causes of peanut allergy?  

Should pregnant women and breast-feeding mothers avoid consuming peanuts? 

Is there evidence that peanut allergic individuals are susceptible to peanut allergy triggered by the use of topical preparations including nappy creams containing peanut oils?

ANSWER

· There is no evidence that maternal dietary restriction during pregnancy or lactation reduces the risk of peanut allergy.

· There is evidence that peanut allergy is more likely to develop in infants who have peanuts introduced to their diet early.

· Expert opinion advises that peanuts (along with cows milk and egg) should be avoided by mothers with potentially atopic fetuses / infants, during pregnancy and lactation, and that such children should not have peanuts introduced to their diet until 3 years of age.

· There is some evidence that peanut sensitization may occur through use of creams containing peanut oils.

· I could find no evidence that peanut-sensitive individuals develop allergic responses following skin contact with creams containing peanut oils.

Background

The allergic reaction provoked by peanuts is an IgE-mediated type 1 hypersensitivity reaction. Peanut allergens crosslink with specific IgE antibodies on the mast cell surface, resulting in degranulation of the mast cells, release of allergic mediators and a subsequent inflammatory cell response. (1)
Typically the first allergic reaction to peanuts occurs in children between 14 and 24 months in age. (2,3)
Prevalence of peanut allergy at age 4 is between 0.6% and 1% (1).

In most people with peanut allergy symptoms develop after substantially less than one peanut is ingested. (4)
Approximately 20% of children with a clear history of peanut allergy, become non-allergic later in childhood. The majority remain allergic indefinitely. (11)
Sensitisation to Peanut Allergens

In more than 70% of children with peanut allergy, symptoms develop at their first known exposure. (2,3)  Because IgE-mediated allergic reactions require an initial exposure to an allergen to induce immunologic sensitization, it seems apparent that occult exposure occurs. Possible routes of occult sensitization include: 

· Foetal exposure to allergens ingested by the mother 

· Infant exposure from allergens in breast milk

· Infant exposure from peanut oil used in breast creams

· Infant exposure from peanut oil in creams used for the treatment of eczema 

· Infant exposure from peanut oil contained in milk formulae

· Infant exposure from allergens in soy milk formulae

Foetal exposure to allergens ingested by the mother 

Frank et al (5) studied (retrospectively) 25 peanut-sensitised children and 18 controls. They found that mothers who consumed peanuts more than once a week during pregnancy were more likely to have a peanut-allergic child than mothers who consumed peanuts less than once a week (odds ratio=3.97, 98% confidence interval 0.73-24). They also found that peanuts or peanut butter was introduced into the child's diet from a significantly younger age in the peanut-allergic subjects (p<0.03).
Lack et al (14) identified 49 children with a history of peanut allergy from the Avon Longitudinal Study of Parents and Children cohort of 13,971 pre-school children. Of these 36 underwent further testing and 29 of these had a positive reaction to peanuts on skin testing. They found no association between peanut allergy in children and maternal consumption of peanuts during pregnancy and that peanut-specific IgE was not detectable in cord blood.

Zeiger et al (7,8) carried out a multiple intervention prospective randomised controlled trial in 288 subjects. Maternal diet was restricted for egg, cows milk and peanut during the 3rd trimester of pregnancy and throughout lactation, and the infant diet contained no solids for 6 months, no cows milk soy or corn for 12 months and no egg fish of peanuts for 24 months. The intervention group was compared with controls with unrestricted maternal diet and standard infant diet. There was a significant reduction in the prevalence of atopic dermatitis (p<0.05) and food allergy (p<0.01) at 1 year. However, there was no significant difference in the number with positive skin tests to peanut (5 in the treatment vs 7 in the control group) and this lack of difference was maintained to age 7 years. 

Because this was a multiple intervention trial it is not clear whether the maternal pregnancy diet, the maternal lactating diet or the infant diet or any combination of these three was more important in conferring benefit against allergy, and no specific relevance to peanut allergy has been demonstrated. Because two trials (Magnusson (9) and Lilja (10)) found no evidence of benefit from restricting the maternal diet for egg and cows milk during pregnancy, Ziegler concludes that the benefits result from either the infant diet or the maternal lactation diet. 

Infant exposure from allergens in breast milk

Vadas et al (6) found peanut protein in the breast milk of 11 of 23 healthy lactating women after consumption of 50g dry roasted peanuts, confirming breast milk as a possible source for infant sensitisation.

Frank et al (5) found no significant relationship in this study between peanut allergy and peanut consumption during lactation (OR 2.09, 95% CI 0.39 to 13.47). Exclusive breast-feeding did not protect against peanut sensitisation.
Lack et al (14) found that the percentage of mothers who breastfed and the duration of breastfeeding were not significantly associated with allergy to peanuts; and the mothers of the children with peanut allergy did not eat significantly more peanuts during breastfeeding than the mothers of the children in the control groups. They concluded that the data was not consistent with the hypothesis that sensitisation occurs by means of transmission of peanut allergens in breast milk.

Infant exposure from peanut oil used in breast creams

I could find no evidence specifically related to this possibility however evidence presented in the previous paragraphs and in the section on Peanut Oils (see below), make it an extremely unlikely source of sensitization.

Infant exposure from peanut oil in creams used for the treatment of eczema 

Peanut oil is used as an emollient in several topical treatments for nappy rash, eczema, dry skin and other inflammatory skin disorders of infancy. Lack et al (14) found that rash over joints and skin creases was associated with a 2.6-fold increased risk of peanut allergy, and an oozing, crusted rash was linked to a 5.2-fold increased risk. A significant independent relationship between use of skin preparations containing peanut oil and allergy was also found. They conclude that sensitisation to peanut protein may occur in children through the application of peanut oil to inflamed skin.

Infant exposure from peanut oil contained in milk formulae

Refined peanut oils are present in 25% of infant milk formulae. Moneret-Vautrin (13) reported two cases of infants being allergic to infant formulae containing peanut oil both of which had positive oral provocation tests with peanut oil. (It is not known from the reference whether these children were subsequently allergic to peanuts).
Infant exposure from allergens in soy milk formulae

Lack et al (14) found that intake of soy milk or soy formula was associated with a 2.6-fold increase in risk of peanut allergy. They postulate that there may be an allergen shared between soy protein and peanut protein that sensitises infants to peanuts. 

The Committee on Nutrition of the American Academy of Pediatrics made recommendations for families at risk (defined as atopy in both parents or one parent and a sibling). The recommendations advise maternal avoidance of peanut products during pregnancy, and breast-feeding, and not to introduce it to the infant diet until after age 3 years. There are no definitive prospective studies to prove the benefit of these recommendations, however they are repeated as expert opinion in Al-Muhsen (1) Sampson (15) and Scott (16). 

Peanut Oils

Refined (hot pressed) peanut oils should contain no protein, and therefore should not be allergenic in protein-sensitive individuals. (12)
Unrefined (cold pressed) peanut oil does contain trace quantities of allergenic protein. Such oils are frequently contained in ‘health foods’.

Scott (16) states: “The processed type of oil most typically does not contain a relevant amount of peanut protein, and may be tolerated by most peanut-allergic individuals, although unprocessed or gourmet peanut oil does contain peanut protein and will induce reactions. Many experts advise their peanut-allergic patients to avoid peanut oil in any form to avoid confusion and the low risk of reactions”.
Can Peanut Allergy from contact with peanut allergens by routes other than ingestion?

I could find no evidence that peanut oils applied to the skin, or contacted by means other than ingestion, have provoked an allergic response in any peanut sensitive subject. 

Scott (16) investigated 115 children who had described reactions to peanuts in the school setting. 25% of the reactions were severe. Parents attributed reactions to ingestion (60%), skin contact (24%), and inhalation (16%). However, in the majority of reactions attributable to inhalation, concomitant ingestion/skin contact could not be ruled out. It is also not clear from the paper that concomitant ingestion can be ruled out for those cases attributed to skin contact, as in most cases this involved the use of peanut butter in craft lessons (eg making bird feeders).

Scott concludes that overall, it is far more likely/common that ingestion rather than skin contact or inhalation, elicits severe reactions to peanut allergens.

Chris Lewis 
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