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Forecast for food allergen 
immunotherapy: partly desensitized 
or a chance of cure?
Expert Rev. Clin. Immunol. 6(2), 177–179 (2010)

“If we are only able to achieve long-term tolerance in a subset of 
patients, then all others may be at considerable risk for future 
reactions if there are lapses in intake of the food allergen, and 

the eventual utility of this form of therapy may be limited.”

IgE-mediated food allergy is a common 
disorder that has been growing in preva-
lence in recent years. Currently, the stan-
dard of care is strict avoidance of the cul-
prit food with ready access to injectable 
epinephrine. However, given that acciden-
tal reactions are common and often severe, 
there is great interest in the development 
of new therapeutic approaches for food 
allergy. While subcutaneous immuno-
therapy is currently used for the treatment 
of IgE-mediated respiratory disease and 
insect sting allergy, the use of subcutane-
ous immunotherapy in food allergy has 
been complicated by high rates of systemic 
reactions and cannot be recommended for 
general use [1,2]. However, newer strategies, 
including alternative routes of delivery as 
well as modification of the allergens to 
reduce IgE-mediated reactivity, are now 
being studied with encouraging results.

Recently, oral immunotherapy (OIT) 
has been studied for milk, egg and pea-
nut allergies [3–13]. These studies have 
shown that many individuals with severe 
allergy to these foods can be successfully 
desensitized and, in some cases, can even 
introduce the food into their diets. A few 
studies have attempted to address the ques-
tion of whether these OIT protocols confer 
long-term tolerance along with short-term 
desensitization. It appears that between a 
third and a half of children treated with 
OIT for milk or egg allergy are truly 
tolerant, in that they are able to eat the 
food after all exposure was stopped [3,12]. 

Another approach to immunotherapy 
involves the sublingual route (sublingual 
immunotherapy [SLIT]), which has been 
used with success for hazelnut allergy [14] 
and is currently being studied for milk and 
peanut allergy.

Most OIT and SLIT protocols involve 
rush or modified-rush desensitization fol-
lowed by a longer period of gradual escala-
tion and maintenance. These studies have 
varied with regard to participant age, dos-
ing regimen, length of treatment, placebo 
control, and the use of baseline and fol-
low-up food challenges. Side effects have 
been inconsistently reported but appear 
to be very common, ranging from local 
reactions to more severe systemic reac-
tions, including anaphylaxis. SLIT has 
generated interest as it may be effective 
at lower doses, thereby potentially reduc-
ing the number and severity of side effects 
that have been seen with other forms of 
immunotherapy. It is also theorized that 
there are a plethora of cells that are part 
of the innate immune system in the oral 
mucosa that jump start the mechanism of 
desensitization and possibly augment the 
development of long-term tolerance. 

Among the published food immuno-
therapy trials, adverse reactions have been 
common in all phases of the treatment reg-
imen. Reactions most often have included 
hives, pruritis, and/or eczema flares of 
the skin, the upper and lower respiratory 
tract, and the GI tract with oropharyngeal 
pruritis and/or edema, nausea, vomiting 
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and/or diarrhea. Multisystem anaphylactic reactions have also 
been reported, necessitating rescue with injectable epinephrine. Of 
note, these more severe reactions have typically occurred at doses 
that were previously tolerated and appear to be more frequent 
when coupled with a viral illness or exercise [9].

Another important caveat regarding these therapies involves 
their potential to induce long-term tolerance versus short-term 
desensitization. If we are only able to achieve long-term tolerance 
in a subset of patients, then all others may be at considerable 
risk for future reactions if there are lapses in intake of the food 
allergen, and the eventual utility of this form of therapy may be 
limited. At present, the important message is that until clinical 
tolerance is documented, there is an ongoing need to be vigilant 
and to carry injectable epinephrine even though a therapy may 
be considered ‘successful’.

While results so far are encouraging, it is important that other 
approaches also be pursued in an effort to maximize efficacy and 
minimize adverse reactions. Recent investigation into aeroallergen 
immunotherapy has utilized different modalities of administra-
tion, including oral tablets and allergen-impregnated oral muco-
adhesives, as well as a percutaneous approach. Several of these 
approaches are also in early investigation for the treatment of food 
allergy. Another approach under study involves OIT in combina-
tion with omalizumab, a recombinant DNA-derived humanized 
IgG monoclonal antibody that selectively binds to human IgE, 
in the hope that this will reduce IgE-mediated adverse reactions. 
Finally, we have recently initiated the first human trials studying 
the use of recombinant allergens that have been ‘engineered’ to 
reduce IgE binding, while still maintaining the effects on T cells 
necessary to induce desensitization and tolerance [15].

One final strategy of note involves two of the concepts intro-
duced previously, those of oral introduction of allergenic foods as 
well as the modification of food proteins. It has long been recog-
nized that the structure of food proteins and the immunologic 
responses they elicit may play important roles in the character 
and prognosis of food allergic individuals. For example, it has 
been found that heating reduces the allergenicity of some food 

proteins [16], possibly by breaking down conformational epitopes 
into more linear forms. This clearly occurs with both milk and 
egg allergens, where it has been shown that specific IgE antibody–
epitope binding patterns to milk and egg vary among different 
patients. Furthermore, it has been shown that children who have 
outgrown their milk and egg allergy tend to have specific IgE anti-
bodies against conformational epitopes, while those with persistent 
allergy have IgE antibodies against linear epitopes [17–19], and that 
the former, less allergic populations, were often able to tolerate 
milk and egg in baked forms [20,21]. Even more importantly, early 
data suggests that the introduction of extensively heated milk and 
egg may help to induce complete tolerance earlier than would have 
otherwise been achieved. 

In summary, research in immunotherapy for IgE-mediated food 
allergy has thus far produced exciting results. There are many 
innovative strategies that will be studied in the near future, as well 
as many others that are still in earlier phases of development. In 
fact, it remains to be seen whether what we will be doing 10 or 
20 years from now even resembles what we are studying today. 
The good news, however, is that even with the many questions 
still to be answered, we can be optimistic that effective treatment 
for food allergy will eventually become a reality. 
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