
Food allergy is common among children with atopic derma-
titis. About one-quarter to one-third of  children with 
atopic dermatitis have immunoglobulin E (IgE)-mediated 

clinical reactivity to food proteins.1,2 For comparison, about 
5% of  infants and young children and 2% of  adults in the 
United States have food allergies.3 Analysis of  18 popula-
tion-based studies determined that the rate of  food allergy 
was as much as 6 times higher in children 3 months of  age 
with atopic dermatitis compared with healthy controls (odds 
ratio, 6-18; 95% confidence interval 2.94-12.98; P<0.001). 
Some data suggest that food allergy is linked to relatively 
severe atopic dermatitis.4

Conversely, atopic dermatitis is more common in those with 
food allergy than it is in the general population, with an esti-
mated 35% to 71% of  patients with food allergy also having 
atopic dermatitis.5 

Food allergies may exacerbate atopic dermatitis through 
immune cell activation or by increasing pruritus but the two 
conditions also may simply coexist in the same patient. More 
commonly seen skin reactions with food allergy include urti-
caria (hives), facial swelling, and flushing (Table). Food allergy 
also may manifest in ways other than on the skin (eg, gastroin-
testinal symptoms).5,6 

Pitfalls in Diagnosis of Food Allergy
Medical history and self-report are insufficient to make a diag-
nosis of  food allergy, as 50% to 90% of  self-reported allergic 
symptoms are not confirmed on testing.5 The presence of IgE 
antibodies to a specific food also does not equate to allergy; 
rather, a clinical reaction to that food must occur. IgE reactivity 
does not correlate well to clinical allergic response. A popula-
tion-based study of  562 children in Denmark identified food 
allergy in ~3.6%, but in 80% of cases (16/20), children actually 
tolerated food to which they had elevated IgE levels.7 Specific 
IgE levels also are not clinically useful for predicting the later 
development of food allergies by infants and toddlers.8

Skin prick testing (SPT) for food allergy has a high nega-
tive predictive value but a low positive predictive value. Larger 
wheals are more predictive of clinically significant food allergies, 
but SPT is often insufficient for diagnosis.5 Oral food challenges 
should be performed to confirm a true allergy.5,7 

Negative blood and SPT results are more helpful as they 
exclude the possibility of food allergy, while positive findings 
require additional interpretation to determine if  they result in 
clinical food hypersensitivity reactions, eczematous skin manifes-
tations, and/or atopic dermatitis. Referral to an allergist may be 
required to interpret the results of allergy testing.6 

When to Test for Food Allergy
The National Institute of  Allergy and Infectious Diseases 
(NIAID) Food Allergy Expert Panel recommends considering 
testing for food allergy to milk, egg, peanut, wheat, and soy 
in infants and children <age 5 years with persistent, moderate 
to severe atopic dermatitis despite optimized management and 
topical therapy, and/or those with a reliable history of an imme-
diate reaction after ingesting a specific food.5

■ Abstract
Many children with atopic dermatitis also have an allergy to 
one or more foods, but the presence of these two conditions 
in an individual does not necessarily indicate a causal link 
between them. Testing and interpretation, sometimes with 
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■ TABLE Cutaneous Manifestations of Food Allergy:  
 Not Only Atopic Dermatitis  

IgE-mediated: Urticaria, angioedema, flushing, pruritus

Cell-mediated: Contact dermatitis, dermatitis herpetiformis

Mixed IgE- and cell-mediated: Atopic dermatitis

Source:  Boyce JA, et al.5
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Should We Eliminate Elimination Diets?
Parents who suspect that one or more foods may be provoking 
atopic dermatitis flares in their child sometimes experiment 
with self-designed elimination diets. This approach poses a 
risk for malnutrition, especially if  multiple common foods 
(eg, milk, egg, wheat, soy, peanuts) are eliminated for more 
than a brief  interval.9 Elimination or restriction, especially for  
prolonged periods, should be performed only under medical 
supervision.6 Keeping a food diary and noting any symptoms 
may suggest foods to investigate as potential allergens. 

A retrospective study examined was conducted of  125 chil-
dren with atopic dermatitis who were following elimination diets 
based on sensitization tests (IgE or SPT). A total of  364 oral 
food challenges were performed on foods being avoided; 89% 
of those challenges were negative. Depending upon the reason 
for avoidance, 84% to 93% of  the foods could be returned to 
the diet safely.9 

Recent evidence indicates that avoiding a food actually may 
reduce oral tolerance to that food. A retrospective review of 132 
patients whose atopic dermatitis was triggered by food allergy 
but who had no history of immediate reactions found that 19%  
developed new immediate food reactions after starting an elimi-
nation diet. More than two-thirds (70%) of these new reactions 
affected the skin, but anaphylaxis occurred in 30% of cases. In 
this analysis, avoiding a food was associated with significantly 
increased risk of developing an immediate reaction to it (P<0.01). 
The authors suggested at least annual IgE monitoring and 
re-introduction of the potential allergen in a monitored setting, 
and advised patients to carry injectable epinephrine in case of 
accidental consumption of an offending food.10 

Can Food Allergy Be Prevented?  
Early Introduction vs Avoidance
In 2000, the American Academy of  Pediatrics (AAP) advised 
delaying the introduction of  peanut-containing foods to chil-
dren at risk for atopic disease until the age of  3 years.11 By 
2008, this recommendation was rescinded for lack of evidence.12 
Shortly thereafter, observational studies reported that earlier 
introduction of  peanuts, eggs, and cow’s milk was associated 
with lower rates of allergy to these foods.13-15 

A randomized, controlled trial (Learning Early About Peanut 
Allergy; LEAP, published in 2015) demonstrated that early intro-
duction of peanut-containing food (ie, at 4 months to <11 months 
of age) in infants at high risk for peanut allergy (defined as pres-
ence of severe atopic dermatitis, egg allergy, or both) resulted in  
a significantly lower risk of developing peanut allergy by age 60 
months compared with peanut avoidance. In infants negative for 
peanut allergy on SPT at randomization (n=530), the prevalence 
of peanut allergy at 60 months old (assessed by oral food chal-
lenge) was 13.7%  in the consumption group and 1.9% in the 
avoidance group (P<0.001). The same trend was observed among 
those who were mildly positive on SPT at study entry (P=0.004; 
Figure 1).16 The rate of  serious adverse events did not differ 
significantly between groups but more overall adverse events were 
reported in the consumption group (P=0.02). It should be noted 
that infants with marked wheals on SPT at study entry were 
excluded from further participation and peanut consumption 
versus avoidance was not tested.

A follow-up study evaluated whether avoiding peanuts 
after a period of  consumption would affect the develop-
ment of  allergy. Participants in the LEAP trial were directed 
to avoid peanuts for 12 months and then were assessed 

by oral peanut challenge. This sequence did not lead to 
an increase in the prevalence of  peanut allergy (Figure 2).  
The rate of adverse events was higher in the peanut avoidance 
group (89.4% vs 80.7%). Atopic dermatitis, lower respiratory 
tract infections, myopia, and gastroenteritis also were reported 
more often in the avoidance group.17

Applying the LEAP Findings to Children With 
Atopic Dermatitis
Based on the LEAP study, the NIAID Expert Panel amended 
its guidelines to recommend the introduction of  peanut-
containing foods as early as 4 to 6 months of  age for infants 
with severe atopic dermatitis, egg allergy, or both. Prior to 
offering peanut-containing food, strong consideration should be 
given to testing for peanut-specific IgE, SPT, or both (Figure 3). 
Those with IgE <0.35 kUa/L or 0-2mm wheal on SPT can 

■ FIGURE 2 Prevalence of Peanut Allergy After Consumption  
 Followed by 12 Months of Avoidance.
A. The rate of peanut allergy at the age of 60 months among participants 
in the LEAP study who also participated in the 12-month follow-up trial. 
Graph combines results from the SPT-negative (n=463) and SPT-positive 
(n=93) cohorts. B. The rate of food allergy at the age of 72 months in the 
LEAP follow-up study. Graph combines results from the SPT-negative (n=458) 
and SPT-positive (N=92) cohorts. 
SPT status reflects the results of SPT for peanut allergy upon entry in the 
LEAP study.
SPT=skin prick test.
Source: Du Toit G, et al.17
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■ FIGURE 1 Prevalence of Peanut Allergy at 60 Months,  
 by Consumption or Avoidance of Peanuts.
Data from the LEAP trial, combining results from both the SPT-negative 
(n=530) and the SPT-positive (n=98) cohorts. Infants age 4 to <11 months 
were evaluated by SPT for peanut allergy, stratified by SPT results, then 
randomized to consumption or avoidance of peanuts. Status of peanut 
allergy was reassessed at age 60 months. 
SPT=skin prick test.
Source: Du Toit G, et al.16
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proceed with consumption, although other solids foods should 
be introduced first to determine whether the infant is devel-
opmentally ready for this dietary change. Parents should be 
cautioned not to feed young children peanuts due to its choking 
hazard, but instead should offer peanut-containing foods such 
as peanut butter.  The first introduction may be done at home 
or in a health provider’s office. Referral to an allergist should be 
considered for specific IgE levels ≥0.35 kUa/L (ImmunoCAP; 
Thermo Fisher Scientific). SPT results of 3 mm to 7 mm suggest 
a moderate to high risk of reaction. A supervised feeding or oral 
food challenge in a specialized facility is advised. SPT results of 
≥8 mm indicate a high probability of allergy and should prompt 
consultation with or referral to a specialist; avoidance might be 
necessary in this scenario.18

Children with mild to moderate atopic dermatitis have 
moderate risk for peanut allergy and can be offered peanut-
containing food by age 6 months, after other solid foods have 
been introduced.18 This may be done at home or in a provider 
office.  Infants without atopic dermatitis or egg allergy are consid-
ered at low risk of developing peanut allergy. Peanut-containing 
foods can be freely introduced into their diet with other solid 
foods, according to the family’s preferences and practices or also 
at around 6 months of age.

Summary
Food allergy is more common among children with atopic 
dermatitis,4 but the presence of both conditions in an individual 
does not confer a relationship between them. Food allergy may 
be a trigger—exacerbating atopic dermatitis symptoms or 
causing cutaneous symptoms unrelated to atopic dermatitis—
or it may be simply be a fellow traveler, coexisting with atopic 
dermatitis without affecting the skin. 

Although avoidance of potential food allergens used to be 
recommended, a randomized, controlled study concluded that 
early introduction of peanut-containing foods in children with 
severe atopic dermatitis, egg allergy, or both (and no to mild 
reaction on SPT) was associated with significantly lower risk of 
allergy to peanuts.16 There are now updated guidelines for preven-
tion of peanut allergy based on three tiers of risk (high, moderate, 
low).18 Data are not available to indicate that a similar approach 
of early consumption should be taken with other foods.

Consultation with a specialist may be needed to interpret 
results of food allergy testing and to distinguish if  a food allergy 
has an effect on concomitant skin disease.6
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■ FIGURE 3 NIAID Expert Panel Recommended Approach to Evaluation of High-Risk Infants Prior to Introduction of Peanut-Containing Food.
*To minimize a delay in peanut introduction for children who may test negative, testing for peanut-specific 1gE may be the preferred initial approach in 
certain health care settings. Food allergen panel testing or the addition of sIgE testing for foods other than peanut is not recommended due to poor positive 
predicitve value.

NIAID=National Institute of Allergy and Infectious Diseases; OFC=oral food challenges; sIgE=specific immunoglobulin E; SPT=skin prick test.
Source: Togias A, et al.18
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Infection is a major complication of atopic 
dermatitis.1,2 Factors that contribute to 
the higher frequency of infection include 
a defective skin barrier facilitating micro-
bial entry, a compromised immune system 
impairing recognition of active infection, 
and reduced antimicrobial peptide produc-
tion.1-4 Genetic variants in the innate 
immune response may predispose patients 
with atopic dermatitis to an increased risk 
of  skin infections.5 Abnormalities in the 
cutaneous microbial environment have also 
been documented that may play a role.6-9 

Increased Staphylococcus 
aureus (S aureus) Colonization 
Colonization of atopic dermatitis lesions 
with S aureus is common, with as many as 
80% to 100% of patients with atopic derma-
titis demonstrating colonization compared 
to 5% to 30% of non-atopic individuals.10 
Rates of bacterial colonization are higher 
at more severely affected and inflamed 
sites, while overall microbial diversity is 
reduced.6,10 Such findings suggest that the 
absence of  beneficial organisms in the 
skin microbiome of  patients with atopic 
dermatitis may facilitate colonization and 
infection. Adequate atopic dermatitis 
therapy is associated with greater bacterial 
diversity7 and reduced rate of skin infec-
tion.11 In one study, treatment with topical 
corticosteroids, alone or combined with 
bleach baths, restored microbial diversity to 
control skin levels and normalized bacterial 
composition on lesional skin to resemble 
that of nonlesional skin.6 

A Cochrane review identified no benefit 
to routine antistaphylococcal therapy in 
individuals with atopic dermatitis in the 
absence of clinical infection.12 Current guide-
lines recommend systemic antibiotics for 
overt secondary infection and bleach baths 
and intranasal mupirocin to reduce atopic 
dermatitis severity and infectious episodes.3,13 

Viral and Fungal Infection
Infection with the herpes simplex virus can 
lead to eczema herpeticum (EH), which 
involves vesiculation and skin erosions, 
and, at times, fever and lymphadenopathy. 
EH is much less common than bacte-
rial infection, affecting less than 3% of 
patients with atopic dermatitis, but it can 
cause significant illness and complications 
such as keratoconjunctivitis and menin-
gitis.1,3,14 Other viral infections observed 
in patients with atopic dermatitis include 
eczema coxsackium (infection with the 
coxsackievirus) and eczema molluscatum.1

Superficial fungal infection also may 
develop in patients with atopic dermatitis. 
This includes reports of  infection with 
dermatophytes such as Trichophyton and 
Epidermophyton. Some patients may be 
sensitized to Malassezia yeast, the most 
common fungi on healthy human skin.3,15 

This appears to be associated with more 
severe atopic dermatitis disease, espe-
cially on the head and neck.15 

Can Amplifying “Good” Bacteria 
Reduce S aureus Colonization?
A recent study showed most coagulase-
negative Staphylococcus (CoNS) isolates 
from the skin of  healthy controls were 
able to inhibit S aureus growth, but far 
fewer CoNS isolates from individuals 
with atopic dermatitis demonstrated anti-
microbial activity. Individuals who were 
colonized with S aureus displayed even 
fewer CoNS with antimicrobial activity.8

Researchers then isolated CoNS 
strains with antimicrobial activity from 
the skin of  each of  5 individuals with 
atopic dermatitis, cloned and expanded 
those isolates, and formulated them into 
a cream base. Applying a single dose of 
this cream to the skin of  the 5 individuals 
as an autologous microbial transplant 
significantly reduced the presence of  

S aureus on the skin.8 These findings, 
while preliminary, suggest the possibility 
of  a new approach to the treatment of 
atopic dermatitis. 

Preventing Infection  
in Atopic Dermatitis
Good control of atopic dermatitis itself  is 
the best way to reduce the risk of  infec-
tion. A meta-analysis of  8 randomized 
controlled trials (N=2,706; follow-up, 
4 to 52 weeks) revealed a lower relative 
risk of  skin infection and EH with dupi-
lumab therapy, a monoclonal antibody 
that blocks interleukin (IL)-4 and IL-13 
signaling. Authors postulate that reduced 
atopic dermatitis severity explains this 
observation.11

Summary
The pathology of atopic dermatitis predis-
poses patients to skin infections. Secondary 
bacterial infection is most common, 
although viral and fungal agents can 
also exacerbate disease. Recent research 
suggests that alterations in the skin micro-
biome, including an imbalance of beneficial 
and potentially pathogenic bacteria, may 
contribute to the frequent colonization 
and infection of atopic dermatitis lesions. 
Amplifying endogenous bacteria with 
antimicrobial activity and returning those 
bacteria to the skin of patients with atopic 
dermatitis has been shown to reduce 
S aureus colonization; larger trials are 
underway to test this therapeutic possibility. 

– Wynnis L. Tom, MD
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