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Abstract
Question Atopic dermatitis (AD) (eczema) is very common in childhood. Parents are often concerned that 
food allergy plays a role in their child’s eczema presentation and practise elimination diets for symptom 
control. Should I recommend that children with AD eliminate cow’s milk or eggs from their diets?

Answer There is insufficient evidence about the benefit of eliminating cow’s milk in unselected patients with 
AD. Some evidence suggests that egg elimination might benefit those children with AD who are suspected of 
being allergic to eggs and who are sensitized to eggs; however, more research is needed in this population to 
guide the use of food elimination. Prolonged elimination diets that are not physician guided also put patients 
at risk of nutritional deficiencies and failure to thrive, and might actually contribute to the development of 
clinical food allergy.

Exclusions alimentaires pour la dermatite atopique chez l’enfant  

Résumé
Question La dermatite atopique (eczéma) est très fréquente durant l’enfance. Les parents s’inquiètent 
souvent qu’une allergie alimentaire joue un rôle dans l’eczéma de leur enfant et procèdent à l’élimination 
d’aliments pour contrôler les symptômes. Faudrait-il que je recommande d’éliminer le lait de vache ou les 
œufs de l’alimentation des enfants souffrant de dermatite atopique? 

Réponse Il n’y a pas de données probantes suffisantes démontrant les bienfaits de l’élimination du lait de 
vache chez des patients souffrant de dermatite atopique. Selon certaines données factuelles, l’élimination des 
œufs pourrait être bénéfique aux enfants chez qui on soupçonne une allergie aux œufs ou qui sont allergiques 
à cet aliment; toutefois, il faudrait plus de recherche dans cette population pour mieux guider le recours 
à l’élimination d’aliments. Des régimes d’élimination prolongés sans la supervision d’un médecin mettent 
les patients à risque de carences nutritionnelles, pourraient nuire à leur croissance et contribuer en fait au 
développement d’une allergie alimentaire clinique.
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The management of childhood eczema is a source of 
great concern for both parents and health care provid-

ers. The prevalence of atopic dermatitis (AD) has tripled 
over the past 3 decades and affects 15% to 30% of chil-
dren in industrialized countries.1,2 Food elimination is 
also increasingly common.3 In Canada, the prevalence of 
AD is estimated to be 8.5% for children aged 6 to 7 years 
and 9.4% for children aged 13 to 14 years.4 The total cost 
of AD in Canada is estimated to be $1.4 billion annually—
most of which is borne by patients and employers.4

Food allergy and AD
Since the first documented report of food allergy provok-
ing AD in 1915,5 parents and patients with AD continue 
to implicate food in disease flares,6 an idea supported by 
the fact that food allergy is more common in children with 
AD—30% of them are affected compared with 4% to 10% 
in the general pediatric population.7 However, it is pos-
sible that epidermal barrier dysfunction in AD acts as a  

prerequisite to the penetration of food proteins and subse-
quent sensitization.1 Therefore, it might be more likely that 
AD is involved in the pathogenesis of food allergy rather 
than oral consumption leading to AD exacerbation.

The diagnosis of eczematous food reactions is clini-
cally challenging. Parental report of eczematous reac-
tions might be a poor indicator of clinically relevant 
food allergy. In one study, among 64 children 1 to 10 
years old with mild to moderate AD who visited a 
German outpatient dermatology clinic, the positive pre-
dictive value (PPV) of parental history for immediate 
reactions was 85%, while the PPV for eczematous reac-
tions was 33%.8 Delayed symptom onset might be one 
factor complicating the differentiation of eczematous 
food reactions from other confounding variables.6 While 
noneczematous immunoglobulin E (IgE)–mediated food 
reactions, including urticaria and angioedema, tend to 
occur immediately after ingestion, eczematous reac-
tions tend to be “late events,” occurring 2 to 6 hours 
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after ingestion; they occur less frequently and might fol-
low immediate reactions.9 Immunoglobulin E–mediated 
reactions do not cause immediate exacerbation of AD.

Furthermore, positive results of allergy tests, such as 
elevated serum-specific IgE levels, or skin-prick tests 
in children with AD might not be clinically relevant. In 
fact, 40% to 90% of infants with moderate to severe 
AD are food sensitized based on positive results of 
skin-prick tests to 1 or more food allergens.9 Similarly, 
nearly 80% of children with AD have elevated food- 
or pollen-specific IgE levels. However, only 35% to 
40% of food-sensitized children with AD have clinical 
signs and symptoms of food allergy according to mul-
tiple double-blind, placebo-controlled food challenge 
studies.6 Serum-specific IgE levels and skin-prick test 
results have a negative predictive value of more than 
95% to exclude food allergy,7 but the PPV for ruling in 
food allergy is only 30% to 50% for skin-prick testing 
and 20% to 60% for food-specific IgE levels.6,7 Thus, test 
results have little clinical use if the child has been con-
suming and tolerating the food in question.

Eczematous food reactions
Isolated eczematous reactions, especially in the absence 
of an immediate-type allergic reaction, are uncom-
mon. Rowlands et al studied 19 children hospitalized 
for AD between 1986 and 2003. Out of 58 double-blind, 
placebo-controlled food challenges, only 1 eczema-
tous food reaction was observed.10 In a retrospective 
study, Breuer et al reported a total of 106 food chal-
lenges for cow’s milk, hen’s egg, wheat, and soy in 64 
children with mild to severe AD. Most children (64%) 
were reported to have a positive reaction to at least 1 
type of food. Isolated eczematous reaction was docu-
mented in 6% of all challenges. Combined immediate-
type reaction followed by delayed eczematous reaction 
was documented in 21% of all challenges.8 Among 501 
children and 992 controlled oral challenges to cow’s 
milk, hen’s egg, wheat, and soy, Celik-Bilgili et al found 
45% of all challenges ended in a clinical reaction but 
isolated eczematous reaction was observed in 6% of all 
challenges, and there were combined reactions in 7% of 
all challenges.11 In the latter 2 studies,8,11 the authors did 
not report the proportion of participants in which iso-
lated eczematous reactions occurred.

Cow’s milk and egg exclusion diets
Cow’s milk and egg exclusion diets are common. 
Johnston et al reported that among children with 
AD seen in a dermatology clinic in Leicester, United 
Kingdom, 75% had tried food elimination; 48% of sub-
jects had excluded all dairy products, 27% excluded eggs, 
and 25% excluded cow’s milk. As much as 39% of fami-
lies reported subjective improvement of AD symptoms 
with elimination.3

However, objective evidence for exclusion diets in 
unselected children with AD is lacking. A 2008 Cochrane 
review including 6 randomized controlled trials (RCTs) on 
egg and cow’s milk exclusion did not support the use of 
dietary eliminations, and specifically showed no benefit of 
cow’s milk or egg exclusion in children with AD. Primary 
outcome measures were change in parent-rated symp-
toms of atopic eczema within 6 weeks and the degree of 
long-term control, such as reduction in number of flares 
or reduced need for other treatments over 6 months.12 One 
of the studies reported benefit specifically in egg-sensitized 
infants, when treated with an egg exclusion diet for 4 weeks, 
with adjusted mean affected surface area improvement of 
9% in the diet group and 2.8% in the control group.13

In another single-blind crossover RCT, Leung et al stud-
ied 15 children with AD and compared the effects of using 
an amino acid–based elemental formula with those of a 
cow’s milk–based formula. There were no differences in 
severity scores for AD, affected surface area, intensity of 
pruritus, sleep loss components, or global health scores 
during the active or placebo phase. When analyzed for 
sensitized children, results remained insignificant.14

A 2011 double-blind RCT from Shanghai, China, reported 
that nonsensitized infants with mild to moderate AD had 
significantly reduced AD severity scores when 58 of them 
were fed partially hydrolyzed cow’s milk formula, compared 
with 30 children in the control group (cow’s milk formula).15 
Severity scores were significantly reduced at weeks 4, 8, 
and 12 compared with time of enrolment (P < .05). However, 
almost a quarter of the patients dropped out early in this 
study. More studies are needed to clarify the role of cow’s 
milk and egg exclusion in AD management.

Elimination diet risks
Perceived food reactivity and exclusion diets are not 
without harm. Marklund et al studied adolescents with 
perceived food allergy–like conditions and found affected 
adolescents had lower health-related quality-of-life scores 
on 7 out of 8 scales in the 36-Item Short Form Health 
Survey, including limits on work and daily activities, per-
sonal evaluation of general and mental health, energy, 
and social activities. Results were unaffected by formal 
diagnosis of food allergy.16 Moreover, as most patients 
eliminate multiple foods and only 51% consult with a 
physician or dietitian,3 elimination can place patients at 
risk of nutritional deficiencies. Liu et al reported 12 cases 
of kwashiorkor in children 1 to 22 months of age in 7 
tertiary referral centres across the United States, most 
of which were secondary to “nutritional ignorance, per-
ceived milk intolerance, or food faddism.”17 Christie et al 
showed that more than 25% of children on strict elimi-
nation diets consumed less than 67% of the daily rec-
ommended intake of calcium, vitamin D, and vitamin E. 
Children who eliminated more than 2 types of food were 
shorter than those who eliminated only 1 type of food.18
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Prolonged elimination diets might lead to loss of toler-
ance and development of clinical food allergy. Flinterman 
et al studied 11 children with AD on a prolonged cow’s 
milk elimination diet secondary to asymptomatic sensi-
tization. In a double-blind, placebo-controlled oral cow’s 
milk challenge, all subjects developed immediate reac-
tions, despite having tolerated cow’s milk before elimi-
nation. No eczematous reactions following challenge 
were documented.19 This finding might support the dual-
allergen-exposure hypothesis, in which early low-dose 
cutaneous exposure to food allergens leads to allergic 
sensitization, whereas early oral consumption of food 
proteins induces immune tolerance.19

A carefully thought-out clinical approach and parent 
education is key to avoiding unnecessary eliminations. In 
one such clinical algorithm, placing emphasis on strin-
gent adherence to topical therapies and parent educa-
tion, allergy tests should be conducted only in children 
with a clear history of immediate reaction to a particular 
food. Children with moderate to severe symptoms, refrac-
tory to topical therapies, should have a short elimination 
trial (3 to 4 weeks) with close monitoring if eczematous 
food allergy is strongly suspected. Double-blind, placebo-
controlled oral food challenge is the criterion standard for 
diagnosing delayed eczematous reactions.20

Conclusion
Current evidence does not support eliminating cow’s milk 
or eggs in unselected children with AD. Such exclusion 
might play a role in AD management in infants sensitized 
to those foods; however, more research is needed to 
determine a protocol to do so. It is best to focus on topi-
cal treatments and consider allergy testing only in chil-
dren with a clear history of immediate reaction. 
Competing interests
None declared

Correspondence
Dr Ran D. Goldman; e-mail rgoldman@cw.bc.ca

References
1. Schultz Larsen F. Atopic dermatitis: an increasing problem. Pediatr Allergy 

Immunol 1996;7(Suppl 9):51-3.
2. Bieber T. Atopic dermatitis. N Engl J Med 2008;358(14):1483-94.
3. Johnston GA, Bilbao RM, Graham-Brown RA. The use of dietary manipulation 

by parents of children with atopic dermatitis. Br J Dermatol 2004;150(6):1186-9.
4. Barbeau M, Lalonde H. Burden of atopic dermatitis in Canada. Int J Dermatol 

2006;45(1):31-6.
5. Schloss OM. Allergy to common foods. Trans Am Pediatr Soc 1915;27:62-8.
6. Greenhawt M. The role of food allergy in atopic dermatitis. Allergy Asthma 

Proc 2010;31(5):392-7.
7. Suh KY. Food allergy and atopic dermatitis: separating fact from fiction. 

Semin Cutan Med Surg 2010;29(2):72-8.
8. Breuer K, Heratizadeh A, Wulf A, Baumann U, Constien A, Tetau D, et al. 

Late eczematous reactions to food in children with atopic dermatitis. Clin Exp 
Allergy 2004;34(5):817-24.

9. Campbell DE. Role of food allergy in childhood atopic dermatitis. J Paediatr 
Child Health 2012;48(12):1058-64. Epub 2011 Jun 17.

10. Rowlands D, Tofte SJ, Hanifin JM. Does food allergy cause atopic dermatitis? 
Food challenge testing to dissociate eczematous from immediate reactions. 
Dermatol Ther 2006;19(2):97-103.

11. Celik-Bilgili S, Mehl A, Verstege A, Staden U, Nocon M, Beyer K, et al. The 
predictive value of specific immunoglobulin E levels in serum for the out-
come of oral food challenges. Clin Exp Allergy 2005;35(3):268-73.

12. Bath-Hextall F, Delamere FM, Williams HC. Dietary exclusions for estab-
lished atopic eczema. Cochrane Database Syst Rev 2008;(1):CD005203.

13. Lever R, MacDonald C, Waugh P, Aitchison T. Randomised controlled trial 
of advice on an egg exclusion diet in young children with atopic eczema and 
sensitivity to eggs. Pediatr Allergy Immunol 1998;9(1):13-9.

14. Leung TF, Ma KC, Cheung LT, Lam CW, Wong E, Wang H, et al. A random-
ized, single-blind and crossover study of an amino acid-based milk formula 
in treating young children with atopic dermatitis. Pediatr Allergy Immunol 
2004;15(6):558-61.

15. Jin YY, Cao RM, Chen J, Kaku Y, Wu J, Cheng Y, et al. Partially hydrolyzed 
cow’s milk formula has a therapeutic effect on the infants with mild to mod-
erate atopic dermatitis: a randomized, double-blind study. Pediatr Allergy 
Immunol 2011;22(7):688-94. Epub 2011 May 4.

16. Marklund B, Ahlstedt S, Nordström G. Health-related quality of life among 
adolescents with allergy-like conditions—with emphasis on food hypersensi-
tivity. Health Qual Life Outcomes 2004;2:65.

17. Liu T, Howard RM, Mancini AJ, Weston WL, Paller AS, Drolet BA, et al. 
Kwashiorkor in the United States: fad diets, perceived and true milk allergy, 
and nutritional ignorance. Arch Dermatol 2001;137(5):630-6.

18. Christie L, Hine RJ, Parker JG, Burks W. Food allergies in children affect 
nutrient intake and growth. J Am Diet Assoc 2002;102(11):1648-51.

19. Flinterman AE, Knulst AC, Meijer Y, Bruijnzeel-Koomen CA, Pasmans SG. 
Acute allergic reactions in children with AEDS after prolonged cow’s milk 
elimination diets. Allergy 2006;61(3):370-4.

20. Lack G. Epidemiologic risks for food allergy. J Allergy Clin Immunol 
2008;121(6):1331-6.

Pediatric Research in Emergency Therapeutics

Child Health Update is produced by the Pediatric Research in Emergency Therapeutics (PRETx) program (www.pretx.org) 
at the BC Children’s Hospital in Vancouver, BC. Dr Tait is a member and Dr Goldman is Director of the PRETx program. 
The mission of the PRETx program is to promote child health through evidence-based research in therapeutics in 
pediatric emergency medicine. 

     Do you have questions about the effects of drugs, chemicals, radiation, or infections in children? We invite you to submit them to the PRETx program 
by fax at 604 875-2414; they will be addressed in future Child Health Updates. Published Child Health Updates are available on the Canadian Family 
Physician website (www.cfp.ca).


