
Iride Dello Iride Dello IaconoIacono



Food allergy is an increasingly prevalent problem Food allergy is an increasingly prevalent problem 

in westernized countries, and there is an unmet in westernized countries, and there is an unmet 

medical need for an effective form of therapy. medical need for an effective form of therapy. 

A number of therapeutic strategies are underA number of therapeutic strategies are under

investigation targeting foods that most frequently investigation targeting foods that most frequently 

provoke severe provoke severe IgEIgE--mediated anaphylactic mediated anaphylactic 

reactions (peanut, tree nuts, andreactions (peanut, tree nuts, and

shellfish) or are most common in children, such as shellfish) or are most common in children, such as 

cow’s milk and cow’s milk and henhen’s ’s eggegg..

The current management of food allergy The current management of food allergy 
is limited to strict dietary avoidance, is limited to strict dietary avoidance, 
nutritional counseling, and emergency nutritional counseling, and emergency 

treatment of adverse reactions.treatment of adverse reactions.

In this review we will focus on effortsIn this review we will focus on efforts
to treat to treat IgEIgE--mediated forms of food mediated forms of food 

allergyallergy



CurrentlyCurrently, , therethere are are no no diagnostic tests (diagnostic tests (egeg, serum , serum food allergenfood allergen––specific IgE specific IgE 
antibody antibody measurement or skin prick tests) that reliably measurement or skin prick tests) that reliably predict the predict the potential potential antibody antibody measurement or skin prick tests) that reliably measurement or skin prick tests) that reliably predict the predict the potential potential 

for spontaneous development of oral for spontaneous development of oral tolerancetolerance

However, 2 recent reports in children with multiple foodHowever, 2 recent reports in children with multiple food

allergies allergies noted that few children with peak cow’s milknoted that few children with peak cow’s milk–– oror

egg egg whitewhite––specific IgE antibody levels of 50 specific IgE antibody levels of 50 kUAkUA/L or greater/L or greater

outgrowoutgrow theirtheir allergyallergy byby theirtheir late late teenageteenage yearsyears..

In addition, recent studies In addition, recent studies using peptide using peptide microarray assays to determine the microarray assays to determine the 
diversity and diversity and affinity of affinity of IgE binding to sequential IgE binding to sequential epitopesepitopes on major food on major food 

allergens (allergens (egeg, peanut, cow’s milk, and egg white) might be useful in , peanut, cow’s milk, and egg white) might be useful in 
determining the determining the severity and persistence of food allergy in severity and persistence of food allergy in affected affected patientspatients



Persistent food allergy might present a more challenging situation.

Patients with the persistent form of food allergy are likely to have a less favorable 
response to therapy, including failure to desensitize, failure to have oral tolerance, 
need for a more prolonged treatment course, and development of more serious 

adverse reactions during therapy. 

As experience with various treatment regimens increases, we will be better equipped 
to counsel patients about optimal individualized therapeutic options.





The risk of an immediate allergic 
reaction during immunotherapy 
can be decreased by modifying can be decreased by modifying 
the IgE antibody–binding sites 
(epitopes) with point mutations 
introduced by site-directed 
mutagenesis or with protein 

polymerization







Upregulation of TH1 cytokines:
Reverses allergic inflammation in the Reverses allergic inflammation in the 

airwaysairways, , protectsprotects micemice fromfromUpregulation of TH1 cytokines:

IFN-g, IL-12

Downregulation of TH2 cytokines:

IL-4, IL-5, IL-13 

Decreased

allergen-specific IgE levels

and

T-cell proliferation to peanut

airwaysairways, , protectsprotects micemice fromfrom

peanutpeanut--inducedinduced anaphylaxisanaphylaxis forfor

prolongedprolonged periodsperiods ofof timetime

Current studies focus on identification of 

the crucial active herbal components in the 

9-herb formula and establishing optimal

dosing in human phase I and II

trials.





Humanized monoclonal murine antiHumanized monoclonal murine anti--IgE IgG1 antibodies have IgE IgG1 antibodies have 
been produced that bind to the constant region (third domain been produced that bind to the constant region (third domain 
of the of the FcFc region) of IgE antibody molecules and prevent IgE region) of IgE antibody molecules and prevent IgE 
from binding to highfrom binding to high--affinity FceRI receptors expressed on affinity FceRI receptors expressed on 
the surface of mast cells and basophils and lowthe surface of mast cells and basophils and low--affinity affinity 
FceRIIFceRII receptors expressed on B cells, receptors expressed on B cells, dendriticdendritic cells, and cells, and FceRIIFceRII receptors expressed on B cells, receptors expressed on B cells, dendriticdendritic cells, and cells, and 

intestinal epithelial cells.intestinal epithelial cells.

With the decrease in free IgE molecules caused by antiWith the decrease in free IgE molecules caused by anti--IgE IgE 
therapy, the expression of FceRI receptors on mast cells and therapy, the expression of FceRI receptors on mast cells and 
basophils is basophils is downregulateddownregulated, resulting in decreased activation , resulting in decreased activation 
and release of histamine and other inflammatory mediators.and release of histamine and other inflammatory mediators.





� Probiotics are live bacteria or 
their components that have 

beneficial effects on the health 
of the host, presumably by 

improving intestinal microbial 
balance. The major sources of 
probiotics are dairy products 
that contain Lactobacillus and 

Bifidobacterium species. 

Clinical trials of probiotics have focused on 
the prevention and treatment of atopic 

dermatitis, which includes a large subset of 
children with food allergy. 

It has been hypothesized that the defective It has been hypothesized that the defective 
skin barrier resulting from atopic skin barrier resulting from atopic 

inflammation predisposes infants to inflammation predisposes infants to IgEIgE--
mediated responses to food and mediated responses to food and 

environmental environmental allergens.allergens.
that contain Lactobacillus and 

Bifidobacterium species. 

� Potential mechanisms of 
probiotic immunomodulation
include increased synthesis of 
IgA and IL-10, suppression of 
TNF-a, inhibition of casein-
induced T-cell activation and 
circulating soluble CD4, and 
Toll-like receptor 4 signaling.

environmental environmental allergens.allergens.

Prenatal supplementation of mothers and 
postnatal

supplementation of infants during the first 6 
months of life have been reported to 

decrease the prevalence of atopic dermatitis 
at 2 and 7 years of age, without any effect on 

IgE sensitization to food or environmental 
allergens.

Other studies have not replicated
this finding.



PrebioticsPrebiotics are oligosaccharides that are oligosaccharides that 
promote promote probioticprobiotic colonization of the colonization of the 

gastrointestinal tract. gastrointestinal tract. 

In a large clinical trial of 830 healthy In a large clinical trial of 830 healthy 
term infants at low risk for term infants at low risk for atopyatopy, the , the 

cumulative prevalence of atopic cumulative prevalence of atopic 
dermatitis at 1 year of age was dermatitis at 1 year of age was 
reportedly 5.7% infants in the reportedly 5.7% infants in the 

However a doubleHowever a double--blind, blind, 
randomized,randomized,

placeboplacebo--controlled trial in 119 controlled trial in 119 
infants with cow’s milk allergy infants with cow’s milk allergy 

treated with a mix of 2 treated with a mix of 2 probioticsprobiotics
for 12 months showed no benefit for 12 months showed no benefit 

forfor cow’s milk cow’s milk allergyallergy..

reportedly 5.7% infants in the reportedly 5.7% infants in the 
prebioticprebiotic group compared with 9.7% group compared with 9.7% 
infants in the control group (P=0.04). infants in the control group (P=0.04). 

Gruber C, van SM, Gruber C, van SM, MoscaMosca F, et al. ReducedF, et al. Reduced

occurrence of early atopic dermatitisoccurrence of early atopic dermatitis

because of because of immunoactiveimmunoactive prebioticsprebiotics

among lowamong low--atopyatopy--risk infants. risk infants. 

J Allergy J Allergy ClinClin ImmunolImmunol 2010;126:7912010;126:791--7.7.

HolHol J, van Leer EH, J, van Leer EH, ElinkElink
SchuurmanSchuurman BE, et al. The BE, et al. The 
acquisition of toleranceacquisition of tolerance

toward cow’s milk through toward cow’s milk through 
probioticprobiotic supplementation: a supplementation: a 
randomized, randomized, controlledtrialcontrolledtrial. . 

J Allergy J Allergy ClinClin ImmunolImmunol
2008;121:14482008;121:1448--5454 ..





EosinophilicEosinophilic esophagitisesophagitis ((EoEEoE) is a disorder of mixed ) is a disorder of mixed pathophysiologypathophysiology, with both , with both IgEIgE--
mediated and nonmediated and non––IgEIgE--mediated mechanisms involved. mediated mechanisms involved. 

A subset of subjects with A subset of subjects with EoEEoE is responsive to food elimination, especially in children. is responsive to food elimination, especially in children. 

Considering the pivotal role of ILConsidering the pivotal role of IL--5 in the accumulation of 5 in the accumulation of eosinophilseosinophils in the esophageal in the esophageal 
tissue, treatment with an antitissue, treatment with an anti––ILIL--5 5 mAbmAb was investigated in a randomized, placebowas investigated in a randomized, placebo--tissue, treatment with an antitissue, treatment with an anti––ILIL--5 5 mAbmAb was investigated in a randomized, placebowas investigated in a randomized, placebo--
controlled, doublecontrolled, double--blind trial.blind trial.

Adults with active Adults with active EoEEoE were randomized to receive 750 mg of were randomized to receive 750 mg of mepolizumabmepolizumab (n = 5) or placebo (n = 5) or placebo 
(n = 6). A (n = 6). A significantsignificant reductionreduction of mean esophageal of mean esophageal eosinophiliaeosinophilia was seen in the was seen in the 
mepolizumabmepolizumab treated group (treated group (--54%) compared with the placebo group (54%) compared with the placebo group (--5%) after the first 5%) after the first 
dose (P 5.03), but limited improvement of clinical symptoms was observed. dose (P 5.03), but limited improvement of clinical symptoms was observed. 

MepolizumabMepolizumab was well tolerated and had an acceptable safety profile. was well tolerated and had an acceptable safety profile. 

Currently, Currently, mepolizumabmepolizumab is being evaluated in children with is being evaluated in children with EoEEoE..



A reassessment of neonatal feeding studies prompted theA reassessment of neonatal feeding studies prompted the

European and American pediatric societies to alter previous European and American pediatric societies to alter previous 
feeding guidelines for mothers and newborns. In feeding guidelines for mothers and newborns. In 

recognition of an apparent lack of effect of intrauterine recognition of an apparent lack of effect of intrauterine 
and earlyand early--life avoidance of peanut feeding, the life avoidance of peanut feeding, the 
guidelines no longer stress allergen avoidance by guidelines no longer stress allergen avoidance by 

mothers during pregnancy or while breast feeding or by mothers during pregnancy or while breast feeding or by 
their their newbornsnewborns

In In additionaddition, , epidemiologicepidemiologic
observations and studies in observations and studies in 
animal models have highlightedanimal models have highlighted
the potential for sensitization to the potential for sensitization to 
peanut and egg whitepeanut and egg white
through through cutaneouscutaneous contact. contact. 

their their newbornsnewborns

Greer FR, Sicherer SH, Burks AW. Greer FR, Sicherer SH, Burks AW. 

Effects of early nutritional interventions on the development Effects of early nutritional interventions on the development 
of atopic disease in infants and children: the role of of atopic disease in infants and children: the role of 
maternal dietary restriction, breastfeeding, timing of maternal dietary restriction, breastfeeding, timing of 
introduction of complementary foods, and introduction of complementary foods, and hydrolyzedhydrolyzed

formulasformulas. . 

PediatricsPediatrics 2008;121:1832008;121:183--91.91.

This route favors a TH2This route favors a TH2--skewed skewed 
immune response and specific immune response and specific 
IgE production, which suggests a IgE production, which suggests a 
need for early oral introduction to need for early oral introduction to 
counter the effect of cutaneouscounter the effect of cutaneous
exposureexposure..

However, in a recent study of infants at high risk of peanut allergy, a direct correlation was found However, in a recent study of infants at high risk of peanut allergy, a direct correlation was found 
between the degree of sensitization in infants and the amount of peanut consumed by their between the degree of sensitization in infants and the amount of peanut consumed by their 

mothers during the third trimester of pregnancy.mothers during the third trimester of pregnancy.
Several ongoing studies should help clarify these i ssues over the next several years.Several ongoing studies should help clarify these i ssues over the next several years.



�� Among the plethora of novel approaches, the strategies most Among the plethora of novel approaches, the strategies most 
likely to advance into clinical practice include the Chinese likely to advance into clinical practice include the Chinese 

herbal formula FAHFherbal formula FAHF--2 and OIT alone or in combination 2 and OIT alone or in combination withwith
antianti--IgEIgE antibody.antibody.antianti--IgEIgE antibody.antibody.

�� DietsDiets containingcontaining extensivelyextensively heated (baked) milk and egg heated (baked) milk and egg 
represent an alternative approach to food OIT and are already represent an alternative approach to food OIT and are already 
changing the paradigm of strict dietary avoidance for patients changing the paradigm of strict dietary avoidance for patients 

with food allergywith food allergy

�� The The exponentialexponential increase in research activity on food allergy increase in research activity on food allergy 
and the concerted efforts in major centers worldwide give hope and the concerted efforts in major centers worldwide give hope 

that an effective treatment for food allergy is within reach.that an effective treatment for food allergy is within reach.


