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Abstract

There is a continuous rise in peanut allergies commonly found in the younger generations, which has caused an
increase in demand for preventative treatment as opposed to mere management. Currently, avoidance of the
allergen is the usual recommendation for those with peanut allergies. Two peanut immunotherapies, oral
immunotherapy (OIT) and epicutaneous immunotherapy (EPIT) aim to successfully desensitize individuals of the
allergen. This review compiled subjects from various studies to see which methodology is most effective in the
prevention of peanut allergies. A total of 122 active subjects for oral immunotherapy with a success rate of 71% (87)
followed by 273 active subjects for epicutaneous immunotherapy with a success rate 56% (154). OIT and EPIT both
differ in administration and technique; however, it is evident that OIT is the more effective treatment. Although further
studies must be conducted to ensure the safety and efficiency of both OIT and EPIT; completed studies deem the
immunotherapies propitious.
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Introduction
In the United States of America, the sixth leading cause of chronic

illness is due to allergies [1]. An allergy is a response to allergens
caused by the antibodies known as immunoglobulin E (IgE) [2]. The
body overreacts to what it identifies as an allergen, consequently
stimulating an increase in the production of IgE [2]. Immunoglobulin
E then cause mast cells to release mediators resulting in Anaphylaxis, a
severe allergic reaction [2,3]. Common symptoms of anaphylaxis
include dermatologic and respiratory symptoms [4]. Immediate use of
Epinephrine (adrenaline) reduces the episode of the reaction [4].

A common food allergy which has an increased prevalence in
present day society is peanut allergy [5]. Currently, there are no
definite treatment(s) for peanut allergies other than management by
avoidance of peanuts [6]. This literature review is a systematic review
with the intention to explore two main allergen-specific
immunotherapies which may lead to the desensitization of peanut
allergies, and supported by meta-analyses from various scholarly
works. The two methods that were the focus of this discussion were:
oral and epicutaneous immunotherapies on peanut allergy.

The purpose of immunotherapy is to “improve or restore immune
system function” [7]. The objective of peanut immunotherapy, both in
OIT and EPIT is to enable the immune system to respond to the
peanut allergen without causing an allergic reaction [8]. In peanut oral
immunotherapy, subjects are reintroduced to their allergen, peanut
protein, orally in small doses [9]. Whereas, in epicutaneous
immunotherapy, subjects wear a patch with initial doses of peanut

protein that reintroduces the allergen through the skin [10]. Both
immunotherapies aim to desensitize the subject’s allergen, therefore
allowing them to encounter the allergen without the immune system
eliciting an autoimmune response [9].

Epicutaneous Immunotherapy was first introduced as a treatment
for allergies in 1917 by Besredka, who showed that specific antibodies
can be activated by EPIT In addition, the first successful case study of
EPIT was reported in 1921 by Vallery-Radot, who discovered that
allergen administration onto scarified skin reduced systemic allergic
symptoms in patients allergic to horses [11-13].

The main objective of this piece is to compare and contrast oral and
epicutaneous immunotherapy to identify which methodology is most
effective in the desensitization of peanut allergies in patients.

Methods
This systematic review primarily used internet based resources. The

main search engines that were utilized were: PubMed, Google Scholar,
University of Toronto Libraries, The JAMA Network, BioMed Central
and The Public Library of Science (PLOS).

This literary piece is an amalgamation of critically assessed works
that primarily focus on desensitizing peanut allergies through
immunotherapies; thus, it was essential to introduce parameters to this
study. Considering the vast resources that were at hand, it was
necessary to actively use parameters such as: age of the population,
geography of the subjects assessed, time frame of when the studies
were conducted, and if clinical trials were implemented on human
subjects or animals.

Peanut allergy is a fairly common food allergy; however, there are
limited clinical studies that have been conducted on these specific
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immunotherapies reflecting this allergen. If cohort studies have been
done, the primary focus has been the use of oral and sublingual
immunotherapy on patients, as opposed to the comparison of oral and
epicutaneous immunotherapy on human subjects. Our scope of
methodology was to gather as many articles and clinical studies done
on the desensitization of peanut allergies through oral and
epicutaneous immunotherapy. We facilitated this search through key
terms such as: peanut allergy, epicutaneous immunotherapy, oral
immunotherapy, and desensitization. We gathered 79 articles in
relation to our topic. Moreover, through dissection and critically
assessing these pieces, we were left with 12 articles with relation to oral
and epicutaneous immunotherapies in desensitizing peanut allergies.
Of the 43 articles that were gathered from oral immunotherapy, 37
were eliminated because the scope of study was more than 10 years. It
was necessary to eliminate older studies because the procedures done
in the past were not as effective or it simply had no relation to these
types of immunotherapies. Furthermore, of the 36 articles that were
directly correlated to epicutaneous immunotherapy, 30 were
eliminated because the study was either conducted on mice, or the
main allergen was cow’s milk or pollen, as opposed to peanut allergy.
Another reason for elimination pertained to geography, some studies
focused on allergies in the United Kingdom, whereas our scope of
interest was primarily within the United States. We eliminated a global
study due to lack of evidence in many countries, however, the United
States provided much more results for our review (Figure 1).

Figure 1: A flowchart which demonstrates our methodological
approach of the initial number of articles identified; which we
dissected and filtered out pertaining to its relevance to oral and
epicutaneous immunotherapy on subjects with peanut allergies.

Results
These results are based on an amalgamation of meta-analyses taken

from clinical trials regarding oral [14-19] and epicutaneous
immunotherapy [20,21]. 188 subjects ages 1-26 underwent active oral
immunotherapy for their peanut allergies. During the initial escalation

phase, subjects ingested between 0.1-50 mg of peanut protein without
experiencing any allergic symptoms. After the build-up and
maintenance phases, 66 subjects withdrew from the study due to
various reasons, such as: side effects, anxiety, and personal reasons. 122
active OIT subjects remained. These subjects successfully ingested a
dosage of 500-5000 mg of peanut protein. On the other hand, relevant
studies regarding epicutaneous immunotherapy successfully outlined
pilot studies, sample groups, etc. A total of 295 subjects were selected
to test the effectiveness of EPIT. Phase 1 of the study saw an attrition of
22 subjects, leaving 273 active participants. These subjects were
randomized and chosen to conduct a double-blind clinical trial. The
sample groups were given protein patches of 25-50 μg in the initial
phase to an increased end point of 500-1000 μg. Of the remaining 273
subjects, 154 participants were successfully treated by EPIT (Table 1).

Oral
Immunotherapy

Epicutaneous
Immunotherapy

Total Number of
Subjects (n)

188 295

Age (years) 1-26 4-55

Initial Rush Dosage 0.1-50 mg 25-50 μg

No. of Active Subjects
at the End of the
Study
(After Withdrawals)

 122 273

Final Maintenance
Dosage

500-5000 mg 500-1000 μg

No. of Subjects with
Successful OIT and
EPIT Immunotherapy
Results

87 (71%) 154 (56%)

Table 1: Comparative Clinical Trials for OIT and EPIT.

Previous studies using commercial peanut products have suggested
that oral immunotherapy is a suitable approach to treating peanut
allergy [22]. OIT has been studied for more than a decade in clinical
trials and has the largest body of evidence among emerging therapies
for food allergy [23]. With all of these studies, oral immunotherapy has
the largest effect on desensitization than the other well-known
immunotherapy, epicutaneous therapy (EPIT). Current OIT protocols
typically include 3 phases requiring ingestion of allergen-specific flour
in a food vehicle: (1) modified rush desensitization (initial escalation)
with 6 to 8 doses of allergen given rapidly during day 1; (2) build-up
dosing under observation every 1 to 2 weeks until a target dose is
reached (over 6-12 months); and (3) daily home maintenance dosing
(typically years) [23]. Even though OIT seems to be more of an
approachable way to treat peanut allergy, there are limitations caused
by safety issues. The presumed mechanism of action for OIT is
activation of gut mucosal dendritic cells, which affect the allergic
response through immunomodulation of tissue and circulating effector
cells [24]. There were ongoing side effects as the treatment was
conducted, some were mild and moderate. There were also
gastrointestinal side effects, including abdominal pain, cramping,
nausea and vomiting, that occurred in 10% to 20% of subjects
receiving OIT, which ultimately led to the discontinuation of therapy
[25].

Although OIT has demonstrated clinical efficacy for desensitization,
meta-analyses highlight the fact that insufficient data exist for full
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efficacy assessments and that safety concerns persist and require
further evaluation [22,23,26,27].

Epicutaneous Immunotherapy (EPIT) involves the application of an
allergen-containing patch to the skin surface [23]. EPIT uses a novel
delivery of allergen to the skin surface through application of an
allergen-containing patch to activate skin Langerhans cells, with
subsequent migration to lymph nodes and down regulation of effector
cell responses [28]. Although there was a larger population within this
study for EPIT, the protein patches administered were in microgram as
opposed to milligrams in the OIT treatments. This illustrates that
subjects were more susceptible to increasing doses of peanut protein
through oral treatment in comparison to epicutaneous.

In both of these studies, severe reactions were extremely rare, which
suggest that both forms of immunotherapy are safe and effective for
the population. In EPIT studies, most of the patients were having mild
and moderate side effects compared to OIT [29]. However, in both
studies, there was a small percentage where patients discontinued the
treatment, which further supports the effectiveness of the results that
were gathered [22,23,26,27]. It is necessary to note that majority of the
prospective clinical trials used for the meta-analysis of this study
conducted these trials within the same time frame of 52 weeks or 12
months. Moreover, the EPIT studies were randomized, as well as
double-blind, thus, eliminating bias [30-33].

Conclusion
In many studies it has been proven that both oral immunotherapy

and epicutaneous immunotherapy are able to desensitize peanut
allergen patients effectively. In oral immunotherapy studies, the
response from the patients is extremely favorable with most of patients
having no side effects. There were only 10% to 20% that experienced
gastrointestinal side effects, for which a few patients had to
discontinue the treatment. In EPIT studies, the treatment was also
effective but not to the degree of OIT, and 90% of the patients had mild
or moderate side effects, which also caused some patients to withdraw
from the treatment. From this review we conclude that Oral
immunotherapy is the superior treatment and methodological
approach for desensitizing peanut allergy, which is evident in the
results, with very few patients suffering from side effects or
withdrawing from the trial. Furthermore, most of the patients that had
received the treatment were successfully desensitized.
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