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Elimination diets in the diagnosis of atopic dermatitis 
STEVE L. TAYLOR 
University of Nebraska, Department of Food Science & Technology and Food Processing Center, Lincoln, NE, U.S.A. 

One of the approaches to the diagnosis of food- 
induced atopic dermatitis (AD) is the elimina- 
tion diet. However, this diagnostic technique is 
not always reliable, perhaps because the com- 
plete elimination of the offending food(s) from 
the diet is very difficult in some cases. Inad- 
vertent exposures to the offending food(s) may 
occur through: the possible contamination of 
other foods through errors in processing or 
preparation; the unlabelled inclusion of the of- 
fending food as an ingredient; failure to elim- 
inate specific foods or ingredients derived from 
the offending food; cross reactions between 
closely related foods; transfer of food allergens 
through breast milk from mother to infant; the 
existence of multiple sensitivities to foods and 
other environmental stimuli; and, failure of the 
patient to adhere to the prescribed elimination 
diet in uncontrolled settings. Also, the chronic 
nature of atopic dermatitis and the wide variety 
of environmental stimuli (both food and non- 
food) capable of exacerbating the condition in- 
dicate that the symptoms will flare and subside 
spontaneously or in response to non-dietary fac- 
tors which complicates the diagnostic interpre- 
tation of the elimination diet. 

Foods are commonly implicated as causative 
agents of AD in children ( 1 ,  2,  3, 4, 5,  6). In a 
recent review, Sampson (5) indicated that 98 of 
160 pediatric patients (61 %) with AD were 
sensitive to specific foods. Food sensitivity was 
established by double-blind, placebo-controlled 
food challenge (DBPCFC) for all but 25 foods. 
Food challenges were not conducted in these 25 
instances because of a “convincing history” of 
severe, anaphylactic reactions to the foods. Evi- 
dence of an IgE-mediated food hypersensitivity 
was obtained for most of these patients in- 
cluding all of the 25 foods not subjected to 
DBPCFC (5,  7). Eggs, peanuts, cow’s milk, 

wheat, fish, and soybeans accounted for 90 % of 
the positive reactions in these 98 patients (5). 
Most of these children (78 %) reacted to one or 
two of the foods included in the DBPCFC with 
19 % reacting to three foods and only 3 children 
reacting to four or more different foods. Thus, 
food-induced AD appears to be rather specific 
in terms of the number and identity of the 
implicated foods. 

Since foods are common causative agents of 
AD in children, it would seem intuitively obvi- 
ous that elimination diets should be useful in 
the diagnosis of these patients. However, 
Sampson (5) notes that “historical information 
and elimination diets were rarely helpful” in 
the diagnosis of food-induced AD. Instead, 
Sampson and colleagues (4, 5, 6, 7) have relied 
heavily on the DBPCFC for the diagnosis of 
food-induced AD. Prior to the DBPCFC, these 
investigators use intensive topical treatments 
and elimination diets to clear symptoms (4, 5).  
While the DBPCFC is clearly a sound diag- 
nostic procedure which warrants recommenda- 
tion, the use of elimination diets would be a 
simpler approach if it were more reliable. If 
approached with sufficient knowledge, the use 
of elimination diets in the diagnosis of food- 
induced AD may be made more reliable. For 
treatment, Sampson (5) indicates that 17 of his 
patients have experienced demonstrably fewer 
symptoms on a specific avoidance diet than 
patients who fail to adhere to the recommended 
diet. Obviously, if a specific food is strongly 
suspected as the causative agent, an elimination 
diet might allow preliminary confirmation of 
the diagnosis. 

Elimination diets may be constructed in sev- 
eral ways. The elimination diet can be tailored 
to the suspected sensitivities of the individual 
patient. This approach is heavily reliant upon 
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thorough history-taking and strong suspicions 
about the patient’s food and environmental sti- 
muli. These diets are more easily tolerated than 
the more general elimination diets, so patient 
compliance is improved. In more difficult cases 
with complex or inconsistent histories or mul- 
tiple food and environmental stimuli, a more 
general approach is often taken to the elim- 
ination diets. In the most complicated cases, 
hydrolyzed casein formulae or elemental diets 
may be used. In other cases, the diet is restrict- 
ed to a few foods, such as rice, chicken, and 
lamb, which are rarely implicated in AD. How- 
ever, all of the approaches to the construction of 
effective elimination diets for the diagnosis of 
food-induced AD are fraught with numerous 
difficulties which limit their applicability. Sev- 
eral factors may contribute to the lack of relia- 
bility of elimination diets in the diagnosis of 
food-induced AD. 

Atopic dermatitis may be caused by more 
than one food, by other environmental stimuli, 
or by some combination of these factors. Elim- 
ination of all possible stimuli would be quite 
difficult even for a short period of time. Thus, 
the physician must attempt to identify suspect 
foods and other stimuli by taking a comprehen- 
sive history. If the physician is able to narrow 
the number of suspect foods to one or a few, an 
effective elimination diet is more feasible. Of 
course, everyone recognizes the difficulty in ob- 
taining thorough and accurate histories. The 
failures in history-taking probably contribute 
greatly to the lack of reliability of the elim- 
ination diet as a diagnostic approach. The phy- 
sician simply does not know which foods should 
be eliminated. 

Secondly, the likelihood of an inaccurate di- 
agnosis with the elimination diet approach re- 
mains rather high even when the suspect foods 
can be identified with some success. Sampson 
( 5 )  showed that his patients were markedly im- 
proved on an elimination diet, but they re- 
tained some symptoms. Such symptoms would 
give false positive results when using the elim- 
ination diet as a diagnostic tool. 

Contamination of the foods in the elimination 
diet by offending foods can cause misleading 
results. Foods can easily be contaminated with 

suspect foods due to errors during processing 
and preparation. Errors during processing 
would include the inadequate cleaning of equip- 
ment or the inadvertant use of certain ingre- 
dients. Yunginger et al. (8) documented that 
two adverse reactions to sunflower butter in 
peanut-allergic individuals were due to inade- 
quate cleaning of the equipment for processing 
of the butter. The common use of “re-work”, 
pulverized materials from earlier batches in the 
confectionary and other food industries is an- 
other example. Such errors are even more likely 
to occur during the preparation of the food. 
The use of the same utensil for several different 
foods could easily result in contamination of 
one food with another and inadvertent expo- 
sures to a suspect food while trying to adhere to 
an elimination diet. Patients have also been 
known to attempt to remove the offending food 
from a mixture, an obviously ill-advised prac- 
tice. 

Many examples exist of the unlabelled uses of 
food or food ingredients that could lead to inad- 
vertent exposures to offending foods during 
elimination diets. Errors in processing and 
preparation would fall into this category. Res- 
taurant foods are never labelled and exposure 
could easily occur in restaurants or other food 
service situations. Yunginger and colleagues (9) 
have determined that several deaths ascribed to 
food allergies were associated with unsuspected 
exposures to offending foods in restaurants or at 
parties. 

The sources of various food ingredients and 
the presence of the offending allergens in that 
food ingredient are frequently unknown. Leci- 
thin can be prepared from either eggs or soy- 
beans but its protein or allergen contents are 
unknown. Peanut oil and soybean oil, while 
derived from common allergenic foods, do not 
contain the protein fraction of these oilseeds 
and are not allergenic (10, 11). Starch, a com- 
mon food ingredient, can be made from corn, 
wheat, tapioca and several other sources, but 
the protein content is again unknown. For the 
purposes of elimiantion diets for diagnosis, it 
would be wise to eliminate all foods and in- 
gredients derived from the suspect food, but it 
is often quite difficult to ascertain the sources of 
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specific ingredients of specific foods. For the 
purposes of avoidance diets for long-term con- 
trol of symptoms, the wisdom of eliminating 
specific ingredients needs to be carefully consid- 
ered on the basis of the likelihood of the pres- 
ence of protein or allergen and the difficulty of 
avoidance (1 2). 

Cross-reactions may sometimes occur be- 
tween closely related foods. The importance of 
such cross-reactions in food-induced AD re- 
mains uncertain. Sampson ( 5 )  has identified 
only one case of cross-reactivity among genet- 
ically related foods by DBPCFC despite numer- 
ous positive skin tests or RAST among closely 
related species. Sampson ( 5 )  concludes that 
elimination of all foods within a botanical group 
is unwarranted in most cases. With other al- 
lergic manifestations, the possibility of cross- 
reactivity may be greater but it has not been 
carefuly evaluated (12). For example, several 
adult patients with allergies to two common 
legumes, peanuts and soybeans, have been 
identified (13), while Sampson (5) indicates that 
legume-sensitive children with AD are almost 
never sensitive to both peanuts and soybeans. 
Cross-reactions are perhaps more likely be- 
tween the eggs of different birds such as chick- 
en, turkey, duck, and goose (14) and the milk 
of various species such as cow’s milk and goat 
milk (15). In  the absence of data specific to AD, 
the exclusion of all types of eggs and milk 
should be advocated in elimiantion diets where 
those foods are among the suspected ones. 

Allergens may also be transmitted to infants 
through breast milk (16, 17). Sampson ( 5 )  de- 
scribed 6 cases where this was the exclusive 
route of exposure for infants with AD. When 
breast feeding is an option for an elimination 
diet in the diagnosis of food-induced AD, this 
source of exposure to food allergens deserves 
careful attention. In cases where breast-fed in- 
fants are being evaluated for the causation of 
AD, the mother’s diet should be considered. In 
these cases, the mother rather than the child 
should be placed on the elimination diet. 

The possible existence of sensitivities to mul- 
tiple foods and other environmental factors 
would certainly confound the reliability of the 
elimination diet as an approach to diagnosis. 

Sampson (5) indicates that 56% of his food- 
sensitive patients were sensitive to more than one 
food. The identification of suspect foods on the 
basis of hsitory would become increasingly more 
difficult as the number of causative foods in- 
creased. The construction of a useful elimination 
diet based on the history obtained from such 
patients would be quite difficult. In my opinion, 
this factor is probably one of the most important 
limitations in the use of elimination diets in the 
diagnosis of food-induced atopic dermatitis. 

Of course, the final caveat concerning elim- 
ination diets is patient compliance. The elim- 
ination diet is often imposed outside of clinical 
settings and thus control of the diet rests with the 
patient or parents. Adherence to the elimination 
diet in such situations can be a problem ( 5 ,  18). 
Sampson ( 5 )  notes that some of his patients fail to 
maintain an elimination diet even after careful 
identification of the offending foods. 

In summary, elimination diets could be ad- 
vocated as a preliminary step in the diagnosis of 
food-induced AD. These diets should be at- 
tempted only when a clear and thorough history 
is available that provides good clues to the 
identification of suspect foods. The elimination 
diet must be carefully constructed to avoid cer- 
tain potentially confounding factors such as hid- 
den sources of the offending food, possible 
cross-reacting foods, etc. With breast-fed in- 
fants, the mother’s diet should be a source of 
possible concern. However, the usefulness of 
elimination diets is limited by the confounding 
factors, by problems with patient compliance, 
and by the frequent existence of multiple food 
and environmental sensitivities. Thus, the 
DBPCFC is recommended as a preferred proce- 
dure that can be conducted as a follow-up to the 
elimination diet approach if desired. 
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