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Opinion statement

During recent years, much research has been conducted on oral and sublingual immunother-
apy in food allergy. Although efficacy has been shown for this treatment in terms of desen-
sitization, long-term efficacy with regard to tolerance development is not yet proven. More
importantly, safety remains a major issue. Although immunotherapy is already performed
routinely in some countries, we currently do not recommend this therapeutic approach out-
side clinical trials. There have been only five randomized placebo-controlled trials but more
than 34 reviews on oral immunotherapy in food allergy, indicating that more research is
needed. Therefore, the current option for patients with food allergy remains avoidance of
the offending food, and because of the constant risk of accidental exposure, patients are
advised to use auto-injectable epinephrine in the case of anaphylactic reactions.

Introduction

Food allergy is a common disease in childhood, with
prevalence rates of 4-8% in industrialized countries
[1, 2]. Some food allergies in early childhood, e.g.,
cow’s milk (CM) and hen’s egg (HE) allergy, often re-
solve over time [3]. On the other hand, peanut or tree
nut allergy tends to persist over years [4] and may lead

to potentially life-threatening anaphylactic reactions in
allergic individuals if the allergen is ingested acciden-
tally [5]. Overall, food allergens are the most frequent
elicitors of anaphylaxis in children [6].

Currently, there is no causal treatment option for pa-
tients with food allergy; however, trials on specific immu-
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notherapy (IT) using various routes have been performed
for many years. The first studies, conducted more than
20 years ago, tried to introduce tolerance to foods via the
subcutaneous route |7, 8]. This treatment option for food
allergy has been shown to be effective but unsafe because
of frequent, severe adverse reactions. In contrast, the first pi-
lot study investigating epicutaneous IT in children allergic
to CM showed promising results with a good safety profile
[9], and larger clinical trials using this approach are on their
way (http://clinicaltrials.gov) [10]. Most recently, research
was conducted on IT with rectally applied Escherichia coli-
expressing recombinant modified food proteins that have

a reduced allergenic IgE binding site. Unfortunately, the
first pilot trials in humans with peanut allergy did not show
completely reduced allergenic reactivity; thus, some pa-
tients experienced severe adverse events (AEs) [11].
However, within the past decade, most clinical trials of al-
lergen-specific IT have used the oral (OIT) or sublingual
(SLIT) route and have involved different unmodified
foods. This review provides an overview of the
main efficacy and safety results of OIT and SLIT.
Therefore, we reviewed studies of three foods that have
been the focus of research in the pediatric population:
CM, HE, and peanut.

Treatment

* Strict allergen avoidance is of prime importance for food allergic
patients. However, because of the ubiquitous use of food allergens in
the food industry and unregulated precautionary allergen labeling, a
complete elimination diet is very difficult. Therefore, patients need
professional nutritional recommendations. For patients with peanut
and nut allergy, it was shown that professional dietary advice reduces
the frequency and severity of accidental reactions [12, 13].

» Food allergy affects children’s quality of life to a large extent because
of constant uncertainty and fear of allergic reactions [14].

Pharmacologic treatment

+ Patients with food allergy and risk of anaphylactic reactions are ad-
vised to carry self-injectable epinephrine. This group of food-allergic
patients includes those with a history of anaphylactic reaction; those
with systemic reactions to highly potent allergens, such as peanuts/
nuts, with coexisting persistent asthma; those who are far from home
or medical facilities; those who have an allergic reaction to small
quantities of allergen; and teenagers [15, 16].

» Professional training courses on how to manage anaphylaxis and ad-
minister emergency self medication may be very helpful for patients
and their caregivers [12, 17, 18]. The risk of an accidental reaction was
shown to be reduced after professional training programs [12, 13].

Oral and sublingual immunotherapy

Principle

* The principle of IT is based on administration of very low doses of
food protein, with the doses being increased progressively. The objective


http://clinicaltrials.gov/

Efficacy and Safety Balance of Oral and Sublinqual Immunotherapy Trendelenburg et al. 119

is to achieve first clinical desensitization (i.e., tolerance to a certain
amount of the allergen with ongoing therapy) and, later, long-term
tolerance (i.e., permanent loss of reactivity that remains after stop-
ping IT).

Most studies began with an individual or generally defined low al-
lergen dose, followed by a build-up phase with daily administration
of the allergen with regular dose increments, e.g., bi-weekly. The dose
increments often were performed under medical supervision. Some
studies used rush protocols in which the allergen was given in in-
creasing doses several times per day over a short period.

When a defined target dose (i.e., maintenance dose) is reached, this
dose is administered over a defined period (i.e., maintenance phase).

Efficacy

Oral immunotherapy

Maintenance dose

Change in threshold

OIT efficacy may be defined by different outcome measurements. In this
review, we focus on clinical outcome measurements, analyzing the five
controlled trials with CM and four with HE performed so far (Table 1).
For peanut OIT, we include four uncontrolled studies, as only one
controlled trial has been published so far. Concerning the efficacy of
OIT, different endpoints may be taken into account, as follows:

With regard to the maintenance dose, it may be distinguished between the
amount used and the number of patients tolerating the targeted amounts. The
target maintenance dose ranged from 0.5 - 6.6 g (12.5-200 mL) CM, 2 - 6 g HE
(one third to one small egg), and 0.125 - 4 g peanut protein (1-32 small peanut
kernels). Unfortunately, protein levels were not always given by the investigators,
so they had to be estimated from the amounts of whole food used. The percentage
of patients reaching the OIT maintenance dose ranged from 37-92% for CM,
0-80% for HE, and 61-100% for peanut (Table 1). Taking all of the OIT trials
together, the percentage of patients reaching the target maintenance dose (Table 1,
column “Patients reaching maintenance dose”) ranged from 0-100%, making
this endpoint a weak parameter for evaluating efficacy. One might assume that as
the maintenance dose increases, the number of patients achieving the target dose
decreases; yet, this assumption cannot be confirmed when comparing, for ex-
ample, the studies of Martorell et al. [21] (in which 90% of patients reached a
maintenance dose of 6.6 g CM protein) and Longo et al. [19] (in which 37% of
patients reached a maintenance dose of 5 g). However, the latter study included
older patients with higher CM-specific IgE levels (median >85 kU/L) than those in
the study of Martorell et al. (median 10 kU/L). So far, only one randomized
controlled study has compared two groups with different maintenance doses (1
and 2 g CM protein) in CM-OIT. Unfortunately, the number of patients who
reached maintenance was not stated clearly [24ee].

With regard to changes in threshold, the amount of food tolerated before
and after OIT or the number of patients with an increase in threshold may be
compared. The defined threshold depends on the maximum dose used at
food challenge (FC), which varied among studies. For peanut, it ranged from
1 - 6.6 g protein (Table 1). Some reports did not give the threshold levels
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Number of patients desensitized

before and after OIT [19, 21, 23e], or it was unclear whether the authors
referred to the maximum tolerated single or cumulative dose given.
Moreover, titration steps, as well as the matrix used at FC, were different [29,
31]. Some studies conducted double-blind placebo-controlled FCs
(DBPCEFCs) [20, 22ee, 2400, 26, 31], whereas others performed open ones
[27e, 29, 32]. Sometimes, FCs were performed only post-OIT or only in the
control group, or some patients were left out [19, 21, 23e, 25, 28e, 30, 33e].
Therefore, a change in threshold is difficult to compare among the various
studies. However, in a few reports, the median maximum tolerated dose at
FC before and after OIT was given [Table 1, column “Maximum tolerated
dose at FC pre- — post-IT (median)”]. For CM, studies reported a median
maximum tolerated dose of 1.1 - 51.1 mg CM protein before and 3300 -
6140 mg CM protein after OIT [20, 22ee, 24ee], whereas no threshold in-
crease was observed in control groups [20, 22ee]. Together, 87-92% of OIT
patients and only 0-2% of control group patients showed an increased tol-
erated dose at FC (Table 1, column “Patients with increased maximum tol-
erated dose at FC post-IT”). Only one study with HE-OIT reported the
median maximum tolerated dose at FC: 0.45 mL HE at baseline, increasing
to 20 mL HE at final FC in the active group and 0.45 mL HE at baseline and
at final FC in the control group [26]. One study was not included in our
evaluation of this endpoint because its investigators reported doses that
evoked symptoms during FC, not the maximum tolerated dose [25]. Three
studies on peanut-OIT reported FCs before and after OIT and showed in-
creased maximum tolerated doses: median dose before OIT, range 6-48 mg
peanut protein, and after OIT, 250-6,459 mg. In one of these studies, the
increase in threshold was much lower, which might be because patients had
discontinued OIT 2 weeks before the final FC [31]. After peanut-OIT, 61-
100% of patients increased their threshold dose at FC [29, 31, 32]. In
summary, the studies show that 61-100% of patients receiving OIT can
achieve approximately a 5- to >1,000-fold increase in their maximum tol-
erated dose after OIT. Even within one placebo-controlled and two con-
trolled trials, there is clear evidence that an increased threshold can be
achieved by patients undergoing OIT. In future studies, a DBPCFC should be
performed before and after OIT to evaluate an increased threshold.

Desensitization in terms of OIT may be defined as patients being tolerant to
the maximum dose at FC while undergoing OIT (Table 1, column “Patients
tolerant at FC post-IT”). Most OIT studies focused on this outcome to
measure efficacy. In CM-OIT, two studies reported desensitization in a large
number of patients in the active group (67 and 80%) [20, 24ee], whereas
one study reported a smaller number (15%) [22ee] (Table 1). This difference
might be explained by the fact that the latter study used a much lower
maintenance dose than the other two studies (500 vs. 2,000 and 6,600 mg
CM protein). In three controlled trials, none of the patients in the control
group developed spontaneous clinical tolerance [19, 20, 22ee]. In one study,
23% of patients developed spontaneous tolerance and did not react at final
FC [21]. This study showed the overall highest rate of spontaneous devel-
opment of tolerance within the control group of all reviewed controlled OIT
studies, which might be a result of the inclusion of the overall youngest study
population (median age 2.2 years), in whom spontaneous tolerance devel-
opment still is frequent. In two HE-OIT trials, 56 and 75% of OIT patients
achieved desensitization after treatment [27¢, 28¢]. In one study, none of the
patients in the active group developed desensitization [26]. In this study, the
FC was performed after only 6 months of therapy, compared with 12-

22 months of IT in the two other studies. Spontaneous tolerance developed
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Number of patients tolerant

Sublingual immunotherapy

in 0-16% of the control group individuals [25, 26, 27, 28e]|. However, in
one of these studies, patients in the control group were considered still al-
lergic if egg-specific IgE was >2 kU/L, and an FC was performed in only one
child in the control group [28e]. Peanut-OIT studies reported that 28-75%
of patients were clinically tolerant after treatment in the non-controlled trials
[29-32]. The studies differed with regard to maintenance dose, length of
maintenance phase, and maximum dose at FC after OIT. In the one pub-
lished placebo-controlled trial, 79% of OIT patients became desensitized
after 12 months, whereas no one in the placebo group did so [33¢]. In
summary, OIT studies show that 0-80% of patients were clinically tolerant
after OIT, whereas 0-23% in the control groups developed natural tolerance.
Nonetheless, it has been shown that OIT induces desensitization in many
patients. For a more applicable evaluation of the endpoint “desensitization”
in prior trials, authors of systemic reviews and meta-analyses of CM-OIT
define “desensitization” as the ability of patients to ingest a certain amount
of food allergen (e.g., 200 mL of CM) without AEs while on therapy or
continued daily ingestion [35ee, 36]. Hence, Yeung et al. [35¢] showed in a
Cochrane analysis that patients receiving CM-OIT had an increased likeli-
hood of achieving desensitization [risk ratio (RR) 6.61] than patients who
received an elimination diet alone. Despite this evidence, the authors
underscored that the overall quality of evidence was low because of the small
number of patients and various methodological differences among studies.

Tolerance in terms of OIT should be defined as patients being tolerant to the
maximum dose at FC after discontinuing therapy [Table 1, column “Patients with
long-term tolerance (FC after weeks off IT)"]. So far, only a few trials have in-
vestigated the induction of tolerance to measure the efficacy of OIT. The first study
was a randomized controlled trial comparing OIT with an elimination diet in 45
children allergic to CM or HE [37]. After a median of 21 months, treatment was
discontinued for 2 months in OIT children before the final FC was performed.
Thirty-six percent of OIT patients and 35% of patients in the control group were
tolerant, indicating no advantage with regard to tolerance induction of OIT
compared with an elimination diet [37]. In contrast, Burks et al. [28¢] reported
that after 22 months of treatment and OIT discontinuation for 4-6 weeks, 28% of
patients in the active group were tolerant to HE at the final FC, compared with 0%
of those in the placebo group. However, as mentioned earlier, only one of 15
children in the control group was challenged. With regard to tolerance develop-
ment in peanut-OIT, we conducted an uncontrolled trial with 23 peanut-allergic
children [31]. After 9 months of OIT, the patients discontinued OIT for 2 weeks
before a DBPCFC was performed. Tolerance was achieved in 13% of patients. To
summarize, more controlled trials are needed to prove OIT efficacy in terms of
induction of tolerance. To confirm diagnoses, as well as to determine outcomes,
we suggest that a standardized DBPCFC be performed in future studies before,
during, and after treatment in all patients in the active and control arms of the
study [38, 39].

Kim et al. [34¢] conducted a placebo-controlled trial of SLIT in
children with peanut allergy. A DBPCFC performed after 12 months
of SLIT or placebo showed that patients in the active group ingested
20 times more peanut protein than those receiving placebo.
Unfortunately, no FC was performed at study entry.
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One study compared SLIT with OIT for CM allergy in 30 patients
[24ee]. Ten patients were randomly assigned to a group receiving
SLIT alone (target maintenance dose, 7 mg CM protein) or to one of
two groups receiving SLIT followed by OIT (target maintenance dose,
1,000 or 2,000 mg CM protein). After at least 48 months of main-
tenance and IT discontinuation at 6 weeks, 10% of SLIT patients,
30% of OIT patients (maintenance dose 1,000 mg), and 50% of OIT
patients (maintenance dose 2,000 mg) achieved tolerance. Even so,
the results suggest a dose-response effect on efficacy due to a higher
rate of tolerance induction in patients receiving higher OIT doses; no
significant differences between the two OIT groups were found
[240e].

Safety

Oral immunotherapy

Frequency of AEs

Despite the promising results of OIT, safety remains a major concern.
The most common AEs during OIT are local (e.g., oral pruritus) or
gastrointestinal reactions (e.g., abdominal pain, vomiting). More
severe AEs affect the respiratory tract (e.g., laryngospasm, wheezing)
or are multisystem reactions [22ee, 27e, 28e, 40]. However,
reporting on safety varies from study to study, which makes evalua-
tion difficult. Moreover, some studies excluded patients with a his-
tory of anaphylaxis [21, 22ee, 30, 33e, 34e, 41] or severe asthma
[22ee, 28¢], whereas other investigators specifically included them
[19, 26]. Furthermore, in some trials, participants were given a pro-
phylactic premedication with antihistamine daily, which would have
an impact on reported AEs [19, 25]. Concerning the safety of OIT,
different endpoints should be taken into account, as follows:

Some studies reported the number of patients experiencing AEs: nearly all
patients (67-100%) receiving OIT experienced AEs, compared with 0-50%
of patients given placebo (Table 2, column “Patients experiencing adverse
events”). Other studies reported the frequency of AEs per dose given and showed
that 8-45% of doses were associated with symptoms [19, 21e, 25ee, 28e, 320,
41], whereas two studies reported symptoms in only 1-3% of administrated
doses in the build-up phase of peanut-OIT [31, 33¢]. In these two studies, only
“clinically relevant” [33e] or objective [31] side effects were assessed as AEs,
whereas most other trials also included local, mild reactions (e.g., oral pruritus)
and/or subjective side effects (e.g., abdominal pain). In a systematic review and
meta-analysis, data from OIT as well as SLIT trials of different food allergies were
analyzed and indicated a significant increased risk of local AEs (RR 1.47) and
only a non-significant increased risk of systemic AEs with IT (RR 1.08) compared
with control groups [42]. Some studies using a combined rush/long-term build-
up OIT protocol reported a higher rate of AEs during the initial rush phase than
during the build-up or maintenance phase [19, 26, 31, 32, 33e, 40, 43, 44]. In
contrast, other studies reported almost equal AE frequency during the different
protocol phases [27e, 28e].
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Severity of AEs

Dropout rates

Persistent versus transient AEs

Number of patients “difficult to treat.”

Several studies assessed the occurrence of severe AEs during OIT, but often
“severe” was not defined [20, 22ee, 23e, 24ee, 29, 41, 43, 44] or different
grading systems were used [19, 21, 26, 27e, 289, 30]. Some studies showed
that 0-20% of patients experienced severe AEs (Table 2) during OIT, such as
multisystem reactions, including collapse/laryngeal edema or cough/laryngeal
edema [20]; grade V reactions (Sampson grading, e.g., respiratory arrest, hypo-
tension, unconsciousness) [27¢]; or severe laryngeal symptoms and cough/de-
creased peak flow [40]. Other studies reported the number of AEs requiring
intramuscular (i.m.) epinephrine. As displayed in Table 2 (column “Patients
who needed i.m. epinephrine during IT”), 0-31% of patients received epi-
nephrine during the course of the study in different OIT trials. However, com-
paring this variable among studies may be precarious. On one hand, differences
in the frequency of epinephrine used during OIT might be the result of different
country-specific instructions for patients in the treatment of AEs. On the other
hand, individual “thresholds” in deciding when to administer epinephrine
might differ among individual physicians as well as patients. A systematic review
and meta-analysis of the results of four randomized controlled trials of CM-OIT
found a higher rate of reactions requiring i.m. epinephrine with OIT (rate ratio
5.8) than in patients in the control group [36]. A Cochrane analysis of CM-OIT
showed that for every 11 patients undergoing OIT, one needed i.m. epinephrine
during the IT study for a severe AE [35¢]. It was shown that AEs requiring
epinephrine occurred not only during dose escalation but also during doses
taken at home [19, 22ee, 30, 45]. In some studies, data regarding epinephrine
treatment were not available (Table 2).

Rates of dropout due to AEs ranged from 0 to 36% (Table 2, column
“Dropouts due to adverse events”), which appear higher than in placebo
groups (0-10%) [23e, 28e]. Regarding the three foods for which OIT has
mostly been investigated so far, rates of dropout due to AEs were compara-
ble: peanut, 0-17%; CM, 3-20%; and HE, 0-36%. In some studies, the oc-
currence of any severe adverse reaction and/or recurrent AEs despite dose
reduction was defined as a reason for OIT discontinuation [19, 26, 27e, 40].
Recurrent AEs leading to discontinuation included respiratory or abdominal
complaints [19], significant eczema despite aggressive management [22ee],
wheezing, and generalized hives, even after IT doses were reduced [28e].

Another possibility for evaluating the safety profile may be the classification
of patients into the following groups: (A) patients whose mild AEs resolve
over time or are transient (e.g., those who are free of AEs for the last

4 months of OIT); (B) patients with ongoing dose-related AEs over the whole
OIT period or with persistent AEs (e.g., ongoing reactions for the last

4 months of OIT); and (C) patients who discontinued OIT because of fre-
quent AEs not improved by reduction and readaptation of OIT doses. This
classification was proposed by Vazquez-Ortiz et al. [27¢], who evaluated the
safety of HE-OIT. When they recorded safety data of 50 patients, 48%
corresponded to the subgroup with transient AEs (A), 34% to patients with
ongoing AEs (B), and 18% to patients who dropped out because of AEs (C).
In comparing these results with baseline parameters of the subgroups, the
authors showed that baseline egg-specific IgE is a helpful predictor of the
probability of ongoing AEs during OIT. If baseline ovomucoid-specific IgE
was >8.9 kU/L, there was a 95% probability that patients belonged to group
B or C. Similar results were shown for CM allergy [46].

Persistent AEs during the induction or build-up phase of OIT may lead to an
increased number of dose reductions, which may prolong the treatment
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Augmentation factors

Sublingual immunotherapy

period until reaching a maintenance dose [32]. Anagnostou et al. [32] de-
fined “difficult to treat” as the number of dose reductions during peanut-OIT
and found baseline peanut-specific IgE to be a possible predictor of patients
requiring dose reduction during OIT. None of the patients (8/8) with base-
line peanut-specific IgE <27.3 kU/L needed a dose adjustment, whereas five
of 13 patients with baseline peanut-specific Igk >27.3 kU/L needed a dose
reduction.

Staden et al. [37] first reported an increased risk of AEs caused by “aug-
mentation factors,” which seemed to decrease threshold doses in CM- and
HE-OIT. Subsequent research on peanut-OIT identified such co-factors as
well [32, 47]. Several augmentation factors have been described, such as
infections, poorly controlled asthma, co-exposure to other allergens, exercise,
tiredness, anxiety, and menstruation [32, 37, 47]. Recently, Vazquez-Ortiz et
al. [46] reported a newly found co-factor: post-intake “lying down” was as-
sociated with respiratory AEs. The authors assumed that silent gastroesoph-
ageal reflux might be the underlying mechanism.

It was hypothesized that SLIT has a better safety profile than OIT, as also
stated in some reviews [24ee, 48-50]. For SLIT, mostly local and mild
AEs (e.g., oropharyngeal symptoms) were reported [24ee, 34e, 41]. The
only prospective study directly comparing SLIT with OIT for CM allergy
showed similar AF rates during therapy in both groups. However, mul-
tisystem as well as lower and upper respiratory tract reactions were more
frequent during OIT than SLIT [24ee]. Recently, one randomized, dou-
ble-blind, placebo-controlled multicenter trial of peanut-SLIT reported
the results of 40 peanut-allergic patients (age range 12-37 years) ran-
domly assigned 1:1 to peanut-SLIT or placebo [41]. After 44 weeks of
SLIT, 40.1% of SLIT doses were associated with AEs, compared with only
0.6% of placebo doses. Excluding oropharyngeal symptoms, which
accounted for most AEs during SLIT, only 5.3% of SLIT doses were as-
sociated with symptoms. Therefore, the authors concluded that SLIT
might be a relatively safe option for desensitization in peanut allergy.
However, although to a lesser extent, even in trials with SLIT, up to 20%
of patients experienced AEs requiring epinephrine [24ee, 41]. Therefore,
more controlled trials comparing SLIT and OIT head-to-head are needed
to evaluate their safety profile.

Balance

Oral immunotherapy

Two meta-analyses proved OIT efficacy in IgE-mediated CM allergy,
leading to desensitization in most patients [35ee, 36]. Nonetheless,
some authors stated an overall low quality of evidence because of the
small number of included randomized controlled trials, with a small
number of patients, and methodological limitations due to signifi-
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cant differences among studies [35®e|. Currently, meta-analyses for
HE- and peanut-OIT are still absent because of the small number of
randomized controlled studies [51]. Thus, larger randomized con-
trolled trials with high methodological quality, such as DBPCFCs
before and after OIT in the active and control groups, are needed.
Studies directly comparing different protocols, such as different
maintenance doses, might help establish standardized protocols for
future OIT trials. Although OIT seems to lead to desensitization,
which protects patients against accidental reactions during ongoing
therapy, so far there is no consistent evidence for the induction of
long-term tolerance after discontinuation of OIT.

So far, meta-analyses have reported only poor results regarding the safety
profile of OIT, because only a few studies quantified AEs [35ee, 42].
There is great variation in reporting AEs and the use of severity grading
systems. For a comparable safety profile among OIT studies, the outcome
measurements proposed earlier should be used. Nevertheless, OIT seems
to lead to a higher risk of AEs than an elimination diet. Approximately
67-100% of patients in the active groups, but only 0-50% in the control
groups, experienced AEs. Regarding all studies reviewed in this article in
which data were given (Table 2), a total of 35-39 of 364 patients (10-
11%) undergoing OIT or SLIT received epinephrine, compared with one
of 175 patients (0.6%) in the control groups. This should be taken into
account, especially in younger patients with CM or HE allergy and a good
chance of developing spontaneous tolerance.

Furthermore, the long-term safety of OIT has not been investigated
thoroughly. A few cases of eosinophilic esophagitis were reported in
OIT trials [40, 46, 52], but it is still uncertain whether these were
related to the treatment.

Concerning safety, predictors are needed to identify patients at high risk
for frequent and severe AEs during treatment. OIT may be the therapy of
choice only for some food-allergic patients. This group of patients would
benefit from OIT, with no or only mild, transient AEs [27¢]. On the other
hand, there might be a group of patients, i.e., non-responders, in whom
desensitization is not possible because of persistent, severe AFEs. For this
group of “high-risk” patients, other protocols or different forms of IT are
needed. Future attempts to improve the safety of OIT include combina-
tion treatment with anti-IgE [53, 54], the use of heat-denatured proteins
[55], and an alternate route of administration, such as epicutaneous IT [9].
Although this review aims to compare studies, it should be taken
into account that the baseline characteristics of each trial varied with
regard to, for example, the number of patients included in each trial
(range, n=4-82); age of patients (median age range, 2.2-12.5 years);
inclusion of high-risk patients (yes/no); allergen-specific IgE of pa-
tients at baseline (e.g., median peanut-specific IgE ~30-96 kU/L);
and OIT protocol, such as the target maintenance dose (e.g., 125-
4,000 mg peanut protein), performance of an FC before and after
treatment, and maximum dose given during FC (e.g. 1,000-
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6,600 mg peanut protein), making comparison among the studies
very challenging.
Sublingual immunotherapy

« SLIT appears to be less efficient than OIT; for example, patients seem
to reach a lower increase in threshold and fewer patients seem to
become desensitized. In a placebo-controlled study of peanut-SLIT,
14 of 20 SLIT patients (70%) showed a tenfold increase in their
maximum tolerated dose at FC after SLIT, compared with three of 20
patients (15%) receiving placebo, whereas none of the patients in the
active group and three in the control group could pass the FC after
44 weeks of SLIT [41]. However, SLIT appears to have a better safety
profile, with fewer patients experiencing severe AEs than OIT [24ee].
Therefore, SLIT might be an option for the group of high-risk patients
with persistent, severe AEs on OIT; it may lead to an increased
threshold in many patients, which might protect them against reac-
tions after accidental exposure, and it has a better safety profile than
OIT. However, there have not been enough studies directly com-
paring efficacy and safety between OIT and SLIT.
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