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ABSTRACT

Purpose: Food Allergen Immunotherapy (Oral) is a form of immunotherapy administered to patients who are allergic to foods such
as egg, milk, and peanut. The food allergen is orally administered to the patient in an escalating dose for desensitization or tolerance
development. The safety and effectiveness of the therapy were assessed using a systematic literature review and meta-analysis.
Methods: For a literature search, 8 national databases and a number of international databases including Ovid-MEDLINE, Ovid-
EMBASE, and Cochrane Library were used; and 13 articles (all from international databases) were selected. The target of Food
Allergen Immunotherapy (Oral) included patients with food allergy, and the intervention was food allergen immunotherapy without
limiting the food type. The safety and effectiveness of Food Allergen Immunotherapy (Oral) were assessed by reviewing all the
articles reporting on the therapy. The control group received standard therapies including aversion therapy, no treatment, anti-
histamine treatment, and placebo. Safety was assessed through the incidence of complication and emergency medication.
Effectiveness was assessed based on therapy success rate, symptomatic improvement, and quality of life. Results: Although Food
Allergen Immunotherapy (Oral) was shown to have successful desensitization in patients with food allergy, the safety of the
technique has not yet reached an acceptable level; the possible reason is due to the high rate of complication and frequency of
emergency medication. Also, each study employed varying protocols while relying on a small number of participants and a short
monitoring period. Conclusion: The results of assessment suggest that the level of evidence from current literature review is low and
further research is necessitated for the verification of the safety and effectiveness of the therapy (Grade of Recommendation: A;
Level of Technology: 1I-b).
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1. INTRODUCTION

Food allergy is an immediate hypersensitivity to food
proteins that is categorized as immediate hypersensitivity. It is
reported in approximetely 8% of children under the age of 3
and within 2% of adults. Following the exposure to the allergen,
the early-phase reactions such as increased vasopermeability,
smooth muscle contraction, and increased mucosal secretion
appear mostly within minutes; and the late-phase reactions may
appear after several hours or within 1 or 2 days. Eosinophil
chemotactic factor of anaphylaxis(ECF-A), Neutrophil
chemotactic factor of anaphylaxis(NCF-A), platelete activating
factor and cytokines cause the infiltration of neutrophils,
eosinophils, and T helper 2 (Th2) cells that in turn causes
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massive tissue damage not only in the digestive system but also
skin, respiratory system, and cardiovascular system. In severe
cases, the condition may even lead to anaphylactic shock and
death [1].

Potential allergens in the case of children include milk,
egg, peanut, bean, and wheat; with the addition of fish, shell
fish, and nuts (walnut, pine nut, chestnut) for adults. Thus, it is
recommended that causal or high risk foods be thoroughly
diagnosed and their intake be restricted [2]. At present, the only
available therapy 1is the restricted diet although its
impracticality and the lack of established intervention or
nutrition data for developing immunotherapy or alternative diet,
Because the treatment method is not established, it poses many
problems in the clinical setting [1].

Among immunotherapies, the oral tolerance test involves
repeated administration of the causal antigen to the patient
through the digestive system so that future exposure to the
same antigen will not incur aggressive immune responses [3].
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However, reports have been inconsistent for the mechanism,
administration method, period and dose of immunosuppression
by the antigen protein that is orally administered, indicating the
need for further research to verify the safety and effectiveness
of immunotherapy technique [1], [4], [5].

Thus, the present study aims to investigate, in an
integrated manner, the safety and effectiveness of the technique
Food Allergen Immunotherapy (Oral) that relies on the oral
administration of food allergen in escalating dose for
desensitization or tolerance development, by targeting patients
with food allergy and performing a systematic literature review
and meta-analysis.

2. MATERIALS AND METHODS

Systematic literature review was performed according to
the reporting guidelines of the Arbitration Act Handbook as
proposed by the Cochrane Union (Cochrane collaboration) and
the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) group [6].

2.1 Literature search and data source

For literature search, 8 national databases (KoreaMed,
National Library of Korea, National Assembly Library,
KOLIS-NET, KERIS, KISS, KiSTi, and Korean Medical
Database) and a number of international databases including
Ovid-MEDLINE, Ovid-EMBASE, and Cochrane Library were
used from January 1946 to March 2016, and was completed on
March 18, 2016. The  searching words were
“‘(Hypersensitivity/) OR (hypersensitivity.mp.) OR
Allergy.mp.” AND ‘immunotherapy.mp. OR Immunotherapy/
OR ((immunologic OR oral) AND desensiti*).mp OR (specific
oral tolerance induction.mp.) OR (oral AND (tolerance OR
induction)).mp. OR  Dose Response  Relationship,
Immunologic.mp. OR Dose-Response Relationship,
Immunologic/ OR (OIT OR SLIT OR SOTI).mp.”. Two
authors independently performed article selection, conding
strategides and evaluation of the quality of studies with Scottish
Intercollegiate Guidelines Network tool. An advisory council
consisting of § specialists: 4 from pediatrics, 3 from allergy and
clinical immunology, and 1 from family medicine, was formed;
and council meetings were held for a comprehensive review of
the searched articles.

We consulted the council for discussing the adequacy of
search terms as well as the target patients, intervention
technique, equivalent techniques for comparison, and
appropriate medical outcomes, which formed the basis of
determining what precautions to take for interpreting the
selected articles. The discussions led us to decide the target to
be the patients with food allergy; the intervention to be food
allergen immunotherapy; the technique for comparison to be
standard therapy (aversion therapy, no treatment, anti-
histamine treatment) and placebo. With respect to medical
outcomes, the assessment of safety was decided to be based on
the incidence of complication and emergency medication;
while the assessment of effectiveness was to be based on
therapy success rate, symptomatic improvement, and quality of
life. The selection criteria for the searched articles were i)

studies where randomized clinical trials were performed; ii)
studies targeting patients with food allergy; iii) studies where
food allergen immunotherapy was investigated; iv) studies
comparing the intervention technique with appropriate
equivalent techniques; v) studies reporting at least one
appropriate medical outcome.

2.2 Article quality evaluation

The article quality was evaluated using the ‘Methodology
Checklist’ suggested in the Scottish Intercollegiate Guidelines
Network (SIGN) [7], a tool developed in the U.K. The quality
of the articles where randomized clinical trials did not employ
an appropriate double-blind procedure for the target and the
investigator or where the results were not standardized and
measured by appropriate methods, was downgraded.

2.3 Statistical Analyses
Funnel plot was used to address publication bias.
Sensitivity testing was also conducted to assess the magnitude
of publication bias, which was determined using a fail-safe
number, defined as the minimum number of patients with non-
significant findings that are needed to overturn the conclusion
of a meta-analysis. Larger fail-safe numbers indicate that the
results are less prone to publication bias. For each outcome we
tested the heterogeneity of results across the studies using “I?”.
If significant heterogeneity was observed (p<.10), a random
effects model-which assigns a weight to each study based on
individual study variance as well as between study variance-
was used to pool the results together. Revman 5.0 Meta DiSc
1.4 version (Hospital Universtario Ramony Cajal, Madrid,
Spain) was subsequently used for meta-analysis of the entire
dataset. And we conducted research with statistical experts.
"Tolerance induction" and "desensitization" are different from
each other strictly, but it is difficult to distinguish them from
the literature, so we decided to analyze them through a
specialist meeting (four pediatrics and three Allergy and
Clinical Immunologist).

3. RESULTS

3.1 Article selection

The literature search produced a collection of 1,669
articles (0 from national databases; 1,666 from international
databases; 3 from Cochrane Library). The articles obtained
from the Cochrane Library were thoroughly reviewed by the
advisory council in terms of the search databases of the
previous systematic literature review, PICO, and exclusion
criteria, in order to prevent any bias in the analysis results that
may arise when articles of identical data source are included.
As a result, it was found that the target of the previous
systematic literature review deviated from the intervention,
which led to the data extraction on the articles from the primary
search after reviewing separate articles based on the exclusion
criteria. Two reviewers independently followed the article
selection criteria for the 1,370 articles (all from international
databases) after having excluded the duplicated articles. When
it was difficult to proceed with the article selection based solely
on the abstract, more information on the corresponding articles
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or their full texts were searched on the web. When a full text
was not readily available on the web, the selection of the article
was postponed until the full text was obtained. From the first
phase of the article selection that was based on the abstract,
1,341 articles (97.9%) were excluded. From the second phase
based on the availability of full text, 29 articles (0 from
national databases; 29 from international databases) were
selected. Two reviewers once again independently followed the

article selection criteria, resulting in the exclusion of 16 articles.

There was no conflict of opinions between the reviewers. In
sum, 1,357 articles (99.1%) were excluded based on the

selection criteria, leaving 13 articles (0.9%) for the final review.

The agreement between the two reviewers (kappa) was 0.98.

Records identified through database Additional records identified
searching through other sources
(n=1,669) (n=0)
MEDLINE=523, EMBASE=1,143, Koreamed=0, Hand searching
Cochrane=3

l i

Records after duplicates removed
(n=1,370)

Records excluded

(n=321)
+ Animalorin vitro(n=61)

Records screened
(n=1,049 )

+ Not original(n=225)
+ Notwritten in English,

Korean (n=35)

e

Full-text articles assessed

Full-text articles excluded,
with reasons
(n=1,036)

for eligibility

(n=13) + Notfor Patients(n=797)

+  Notuse Intervention(n=

213)
l +  Notinvolvingrandomized
dinicaltrial (n=10)
Studies included in * Notrelevant outcome(n=6)
qualitative synthesis + Notinvelvingcomparison
(n=13) with appropriate
equivalenttechniques
(n=10)

{ Included J { Eligibilitv] { Screening ] { Identification ]

Fig. 1. Flow chart for article selection

3.2 Article quality evaluation result
The selected articles were 13 studies of randomized
clinical trials. The article quality evaluation reported 1‘++’ in 4

Table 1. Study characteristics

articles [8]-[11], 1+’ in 8 articles [12]-[19], 1°‘=" in 1 article
[20].

3.3 Study characteristics

The research type of all 13 selected articles was
randomized controlled trial (RCT). Although the search had not
limited the food type, intervention and control, only the food
types of milk, egg, peanut, and apple were obtained from the
search; and the selected articles included 6 on milk, 2 on peanut,
4 on egg, and 1 on apple.

3.4 Safety

Safety of Food Allergen Immunotherapy (Oral) was
assessed through the incidence of complication and emergency
medication. Thirteen articles reported on complication and 7 on
emergency medication.

Among the 13 articles on the incidence of complication in
the intervention group that received Food Allergen
Immunotherapy (Oral), the mild complications (minor stomach
pain, itchiness, runny nose, pink eye) were reported as 5.7%-
85.7% in 12 articles; while the serious complications (severe
laryngeal or bronchial spasm, anaphylactic shock) were
reported as 7.4%-36.7% in 6 articles. In the control group that
received standard therapy, the complications were reported as
14.3%-66.7% in 5 articles with the serious complications
reported as 10.0%-31.3% in 3 articles.

For the incidence of emergency medication, the frequency
of steroid injection in the intervention group was 20.0, 56.7%
and that of histamine injection was 47.4%. The epinephrine
injection was reported as 3.3%-30.8% in 6 articles. No
incidence of drug injection occurred in the control group.

No Author Target Intervention Control Monitoring Level of
) (Nationality) (N, Age) Period per phase, Dose (Location) (Number, Age) Period Evidence
Milk
Skripak - Updosing: <20ml (hospital), Placebo
. ++
U.s) 2008 13,93y - Maintenance: <500ml (home) (7,10.2y) 2w
- Updosing: <2ml (hospital), standard therapy(CM-free)
! +
2 Lee(Korea) 2013 14,86y Maintenance: 6 months, <200ml (home) (12,3.8y) 2w
; Salmivesi ofr 1sog, -Updosing 2weeks, m (hospial) Smd”myﬁ?ﬂ‘ e psw N
(Finland) »7%" _Maintenance: <200ml (home) a0 9y8y)
Martorell - Updosing: <2.5ml (hospital), standard therapy(CM-free)
+
4 (Spain) 2010 30,26m - Maintenance: <~200ml (home) (30,27m) w_W
Pajno . standard therapy(soy milk)
- : +
5 (Ialy) 2010 15,9y Updosing: <200ml (home) (15, 10y) 18W
6 Longo 2008 30,79y - Updosing:<20ml (hospitl), placebo(fonnu]aa(;llom) 48W +
(Italy) »*?Y"_Maintenance: <I150ml (home)
(30,8.1y)
Peanut
- Updosing: 2, 5,12.5,25, 50, 100, 200, 400, .
1 M(U]ang) . 2014 49— 800mg/d (hospital) Smmaﬂmgo(af;’“‘mﬁmp” 26W ++
’ - Maintenance: 2~3 weeks (home) ’
Varshney - Updosing: 0.1~6mg/ 30min (hospital) placebo(oat)
H
2 U.s) 201 19,84m - Maintenance: 2w, total 400mg/1M (home) (19,69m) 8_W
Egg
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No Author Year Target Intervention Control Monitoring Level of
) (Nationality) (N, Age) Period per phase, Dose (Location) (Number, Age) Period Evidence
- initial-day, <10 months (hospital) .
1 ?Sr:)s 2012 40,7y -build-up, 10~22 months (hospital) Sta“da’dﬂ‘e[a(rl’g (*;Ve)'s“’" therapy) 96W +
’ - maintenance phase, 22~24 months (hospital) .
Dello - Updosing: 0.015~5ml (hospital) standard therapy (egg fiee)
+
2 (Italy) 2013 10,66y Maintenance: <40ml (home) (10, 8.6y) 2w
Meglio - Updosing: 0.27mg~13.6g (hospital) standard therapy (aversion therapy)
+
3 (taly) 2013 1084y fiintenance: <25ml (home) (10,9y) 24w
Fuentes - Updosing: 1~18ml (hospital) standard therapy (aversion therapy) B
4 (Spain) 2013 .87 Maintenance: <40ml (home) (32,94y) wW
Applet+Pollen
- Updosing: Small intake/2days (home)
Kopac 2012 27,36y -Maintenance: 150~200g intake, target 128g No treatment W +
(Switzerland) (13,42y)
(home)
W, weeks; M, months;
Table 2. Complication of food allergen oral immunotherapy in analyzed studies
Intervention, n (%) Control, n (%)
5 *
Author Mild Mod 1 . St
(Year) N runny i aryngealt N Mid S
stomach Itchiness nose + stridor Ge'nerz.a.hzed bronchial shock t
pain . itching
pink eye spasm
Milk
Skripak(2008) 13 5(38.5) NM NM NM NM NM 7(53.8) 1 NM NM
Lee (2013) 14 M 12(85.7) M M M NM NM 12 0 NM
Salmivesi(2012) 18 2(11.1) NM NM 527.8) NM NM NM 10 NM 1(10)
Martorell(2010) 30 NM 10(33.3) 14(46.7) NM 26.7) 30 0 NM
Pajno (2010) 15 NM M M M M 3(20.0) 15 0 M
14.(46.7),
labial/
Longo2008) 30 1467 o ce 3(10.0) NM 7(233) 1136.7) NM 30 0 NM
oral
Peanut
Ang%ﬁm“ 49 0 NM NM NM NM M M 50 0 M
Varshney(2011) 19 NM NM NM NM NM 3(15.8) 9 NM NM
Egg
Burks 2012) 40 7(175) NM NM NM NM 15 10(666) NM
5(94)
10(18.9) :
3(5.7) R - generalized symptoms
Dello (2013) 10 - localized itching, - generalized itching, and recurring nausea, 10 3(60) 2(40)
edema, sore, runny nose, .
sore, edema, rash rash bronchial spasm, frequent
pulse, anxiety
Meglio (2013) 10 7(70.0) 10 0
9(225)
Fuentes (2013) 40 6.(1 .5'0). . 12 (30:0) . - stomach pain, vomit, pink | 32 4(12.5) 1031.2)
- stomach pain, itchiness, vomit - stomach pain, vomit
eye, runny nose
Apple
Kopac(2012) 27 NM M M M M 2(74) NM 13 0 NM
*Mod, moderate; 1S, severe; NM, no mention
Table 3. Emergency medication
Author Intervention Control
Food Target
(Year) S total steroid histamine epinephrine total epinephrine
Skripak (2008) milk 621y 13 - - 4(30.8%) 7 0
Martorell (2010) milk 2430m 30 . : 2(6.7%) 30 0
Pajno (2010) milk 410y 15 - - 2(133%) 15 0
Longo (2008) milk 517y 30 17(56.7%) - 13.3%) 30 0
Varshney (2011) milk 1-16y 19 - O(47.4%) 2(10.5%) 9 0
Dello (2013) egg S51ly 10 2(20.0%) - - 10 0
Fuentes (2013) cgg 415y 40 - - 6(15.0%) EY) 0
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3.5 Effectiveness

Effectiveness of Food Allergen Immunotherapy (Oral)
was assessed separately for each food type through immune-
tolerance and quality of life.

For patients with milk allergy, 6 articles reported on
immune-tolerance while no article reported on quality of life.
The 6 articles on immune-tolerance targeted 222 patients; the
proportion of immune-tolerant patients was 30.8%-90.0% in
the intervention group and 23.3%, 66.7% in the control group
that received standard therapy; and statistical significance
varied across articles (p=.665, 002, <.001) with total risk ratio
(RR) as 15.85(95% CI= 6.82~36.79, p<.001).

For patients with peanut allergy, 2 articles reported on
immune-tolerance and 1 article reported on quality of life. The
2 articles on immune-tolerance targeted 127 patients; the
proportion of immune-tolerant patients in the intervention
group was 48.9% and 100%, respectively, and none in the

Table 4. Effectiveness of Food Allergen Immunotherapy (Oral)

control group (p<.001). In the article reporting on quality of life,
both the intervention and the control groups showed
improvement and there was significant intergroup difference
(p<.001).

For patients with egg allergy, 4 articles reported on
immune-tolerance while no article reported on quality of life.
The 4 articles on immune-tolerance targeted 167 patients;
75.0%-90.0% of patients developed tolerance in the
intervention group and 10.0%-21.9% of patients developed
tolerance in the control group, with total RR as 11.45(95% CI=
2.26~58.07, p=.003).

For patients with apple allergy, 1 article reported on
immune-tolerance while no article reported on quality of life.
The article targeted 27 patients aged between 18-65; and 17
patients were shown to have developed immune-tolerance.

Author Intervention, n (%) Control, n (%)
Target Reference . . . . p
(Year) total immune-tolerant patient total immune-tolerant patient
Milk
Skripak (2008) 6-2y 243ml 13 4(30.8) 7 0 002
Lee (2013) below 16y Sml 14 11 (78.6) 12 8(66.7) 665
Salmivesi (2012) 6-14y 200ml 18 14(77.8) 8 0 -
Martorell (2010) 24-30m 200ml 30 27(90.0) 30 7(23.3) -
Pajno (2010) 4-10y 200ml 15 10(66.7) 15 0 -
Longo (2008) 5-17y 150ml 30 11 (36.7) 30 0 <001
Peanut
Anagnostou (2014) 7-16y 1,400mg 49 24 (48.9) 50 0 <001
Varshney (2011 1-16 5,000m 19 19 (100.0 9 0 <001
Y Y 2
Egg
Burks (2012) 5-18y 10g 40 30(75.0) 15 0 03
Dello (2013) 5-11y 40ml 10 0 10 0
10ml 10 9(90.0) 10 1(10.0)
Meglio (2013) above 4y 25ml 10 8(80.0) 10 2(20.0) <01
Fuentes (2013) 4-15y 10g 40 32(80.0) 32 7(21.9)
Apple
Kopac (2012) 18-65y 128g 27 17(62.9) 13 0 <001
' Study or Subaroup g\llt:nr:’:m"?:ia\ Evgrll)::m"hia\ Weight V.E:ﬂ:):a;gﬁ'i cl V.'\—ngise?:;?lﬂ
Lee 2013 " 14 8 12 60.9% 1.83[0.32,10567] |
(@) " @ Vit 010 P R s e =
Milk a S A M0 6 du sene i —_—
FISN' ! Mllk Paino 2010 10 15 015 47% 5915{2 95:1187 72} E—
( : o a Total (95% CI) 120 102 100.0%  15.85([6.82, 36.79] ‘
30 o et A I
oy Intervention ~ Control Odds Ratio Odds Ratio
udy or Subgroul vents Total Events Total Weil M-H, Fixet M-H, Fixe:
Stuyor Subaroup _Events Total Events Total Weight Wb, Fixed, 054 C1 W Fived, 5% 1
manstu 24 2 40 0 60 GE%  O7DASEY,166114] ——
(b) (b) Varshey 2011 1999 1§ 62% 741001363, 40291 ) —_—
Peanut Peanut Total (354 ) 5 59 1000% 136.92[11.26,1665.50] i
(F SN: ; Total events 4 0
. olo Heterogeneity Ch'= 074, of= 1 (P= 0.30) = 0% T
13) | Testformeral et Z= 366 = 00001) enerion conl
” ! ?‘:‘nn Intervention Control 0Odds Ratio 0Odds Ratio
op Study or Subaroup Events Total Events Total Weiaht M.H, Random, 95% CI M-H. Random, 95% CI
AN Burks 2012 W40 0 15 B8 005494 164008
fo Dello 2013 50 1 10 97% B100[43150445] —_—
(c) k R (© Fuerles 2013 w7 W B 14294564471 -
Egg . Weglo 2013 810 2 A0 173% 1BOD[I78,14315] —_—
gg otal 1 1 . N
(FSN: H@Jgé;ﬁm) . 100 . 67 1000% 2083 [832,51.18] <>
e e Heterogeneity. Tau®= 0.00; Chi*=2.38,df= 3 (P = 0.50, F= 0% T I S S——
22) Testioroieral efiect 7= 53 (F <0.00001) e 100

Fig. 2. Funnel plot of Food Allergen Immunotherapy

Fig. 3. Forest plot of Food Allergen Immunotherapy
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4. DISCUSSION

The present study assessed the safety and effectiveness of
Food Allergen Immunotherapy (Oral) that targets the patients
with food allergy to whom the food allergen is orally
administered in escalating dose for desensitization or tolerance
development, by a systematic literature review and meta-
analysis.

For safety, mild complications in the intervention group
were reported in 12 out of 13 articles on the incidence of
complication; and serious complications such as severe
laryngeal or bronchial spasm and anaphylactic shock were
reported in 6 articles. In the control group that received
standard therapy, serious complications were reported in 3
articles. Furthermore, among the 7 articles on the incidence of
emergency medication, epinephrine injection was reported as
3.4%-30.8% in 6 articles, whereas no drug injection was
reported in the control group. Thus, the advisory council was of
the opinion that, since the incidence of complication in the
intervention group is higher than the control group that
received standard therapy, and since the incidence of
emergency medication is also high, the safety of Food Allergen
Immunotherapy (Oral) is not yet clinically acceptable.

Effectiveness was assessed through therapy success rate,
symptomatic improvement, and quality of life. Immune-
tolerance against milk allergy was assessed based on 6 articles
reporting on 224 patients. In the intervention group,
30.8~90.0% of patients developed tolerance whereas
23.3~66.7% of patients developed tolerance in the control
group that received standard therapy. Statistical significance
varied across articles with total risk ratio (RR) as 5.40.
Immune-tolerance against peanut allergy was assessed based on
2 articles on 127 patients. Each article reported 48.9% and
100% of patients having developed tolerance in the
intervention group whereas no successful case was reported in
the control group (p<.001). Immune-tolerance against egg
allergy was assessed based on 4 articles on 147 patients.
75.0~90.0% of patients developed tolerance in the intervention
group and 10.0~21.9% of patients developed tolerance in the
control group with total RR as 5.10. Immune-tolerance against
apple allergy was reported in one article targeting 27 patients
aged between 18~65, where 17 patients developed tolerance.
For effectiveness, among the studies that targeted the patients
with milk, peanut, or egg allergy, the proportion of patients
who developed immune-tolerance and desensitization was
higher in the intervention group than the control group that
received standard therapy, with significantly high risk ratio
indicating the positive effects of the intervention technique.
However, the advisory council was of the opinion that, despite
the desensitization effects from the intervention and the lack of
alternative treatment other than the aversion therapy for
patients with food allergy, there is a need for further research to
verify the effectiveness of Food Allergen Immunotherapy
(Oral) as different protocols were employed by each study
while they relied on a small number of participants and a short
monitoring period.

In conclusion, although Food Allergen Immunotherapy
(Oral) was shown to have elicited successful desensitization in
patients with food allergy, especially when there is no

alternative treatment other than the aversion therapy, the safety
of the technique has not yet reached an acceptable level
considering the high incidence of complication or emergency
medication, and the effectiveness requires further research
since the studies varied in protocol and relied on a small
number of participants and a short monitoring period. Thus, the
advisory council stated that the current level of evidence from
literature is low and further research should be performed to
verify the safety and effectiveness of Food Allergen
Immunotherapy (Oral) (Grade of Recommendation: A; Level
of Technology: 1I-b).

At present, although immunotherapy 1is not a
recommended treatment for patients with food allergy[20],
there are numerous ongoing studies, and the findings of the
present study indicated positive desensitization effects based on
a systematic literature review. However, the tasks such as
standardization of protocols have not been accomplished
because of the general lack of interest and because each
institution selectively applies the immunotherapy that suits
their needs. Therefore, large-scale studies targeting domestic
patients with food allergy should be performed as an effort to
establish a diagnostic system that will enhance the quality of
life of the patients.
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