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Background: Cow's milk, along with hen's egg, are common causes of food allergies in children world-
wide. Accidental ingestion of milk is common and often induces severe allergic reactions. Oral food
challenge test (OFC) is usually performed in patients with or suspected of having a food allergy. However,
the evidence of whether cow's milk OFC is useful in IgE-dependent cow's milk allergy patients to avoid
total elimination is not known.
Methods: After setting the clinical question and outcomes, we performed a systematic review for rele-
vant articles published from January 1, 2000 to August 31, 2019 using PubMed® and Ichushi-Web da-
tabases. Each article was then evaluated for the level of evidence. All positive results of the OFC were
defined as adverse events.
Results: Forty articles were selected in this study. Our review revealed that cow's milk OFC was able to
avoid the complete elimination of cow's milk in 66% of the patients with cow's milk allergy. We also
found that adverse events occurred frequently (50.5%).
Conclusions: This analysis supports the recommendation of conducting cow's milk OFC to avoid com-
plete elimination of cow's milk, however the test should be conducted with careful consideration of the
patient's safety. As the methods of OFC and subjects varied among the articles selected in this study,
further studies are needed to obtain higher quality evidence.
Copyright © 2021, Japanese Society of Allergology. Production and hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Cow's milk (CM), along with hen's egg, are common causes of
food allergies in children worldwide."” The prevalence of self-
reported CM allergy varies between 1% and 17.5% in preschoolers,
1% and 13.5% in school-age children, and 1% and 4% in adults.> A
meta-analysis® reported CM sensitization rates of 0.5%—2%, 0.5%,
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and less than 0.5% in preschoolers, school-age children, and adults,
respectively. The rate of milk allergies diagnosed by oral food
challenge tests (OFC) has been reported as 1.2%—7.2%.>/ In addi-
tion, CM is the second most frequent cause (after hen's eggs) of
accidental ingestion that induces allergic reactions in Japanese
children.® The prevalence rates of CM allergy symptoms have been
reported as: 15%—22%, respiratory; 32%—60%, gastrointestinal; 5%—
90%, skin; and 0.5%, anaphylaxis.>°~'" CM allergy is one of the
leading causative foods associated with adrenaline use and is re-
ported to account for 10%—28% of anaphylaxis cases, which requires
treatment with more than one dose of adrenaline.'?~°

Information collected from patient interviews, allergen-specific
IgE tests, skin prick test (SPT), and/or OFC are required to diagnose
food allergies. A previous study reported that allergen-specific IgE
tests and SPT for CM showed good sensitivity but low specificity;
therefore, sensitization is not always the cause of allergies.'” If the
diagnosis of CM allergy was only based on specific IgE or SPT re-
sults, a group of sensitized but non-allergic subjects would point-
lessly undergo a CM elimination diet. Hence, it is generally believed
that OFC is most useful for the diagnosis of food allergies.

The World Allergy Organization Diagnosis and Rationale for
Action against CM Allergy Guidelines'® shows that the OFC is
currently considered the “gold standard” for diagnosing food al-
lergies, which can minimize false positives. However, little evi-
dence exists regarding whether CM OFC is useful in IgE-dependent
CM allergy patients to avoid complete elimination. According to the
European Academy of Allergy and Clinical Immunology Food Al-
lergy and Anaphylaxis Guidelines,'® the evidence level of an OFC is
currently Level IV (no reference standard) and is considered a
matter of expert opinion.

In Japan, OFC has been widely conducted’’ and has been
covered by insurance since 2006. According to a 2016 report®! of
419 facilities that employ doctors who belong to the Japanese So-
ciety of Pediatric Allergy and Clinical Immunology, the OFC
implementation rate was 88.4%—99.8% (hospitals that treat more
than 50 food allergic patients) indicating that OFC is already used in
the routine diagnostic procedures for food allergies in our country.

The 2020 Japanese guidelines for food allergy?? indicate that an
OFC is the most reliable method for identifying the causative food
for a food allergy. OFC is usually required to confirm the diagnosis of
a food allergy, monitor food allergies, or prove oral tolerance to a
specific food."” In addition to diagnosis and confirmation of toler-
ance acquisition, the 2020 Japanese guidelines for food allergy??
recommend a low-dose OFC, even in high-risk children, to poten-
tially avoid complete elimination of the causative food. Based on
the results of the OFC, the patient is instructed on which foods are
safe to consume. The patient is then permitted to consume as much
of each specific food up to the maximum dose achieved in the OFC.
It is conceivable that this would improve a patient's quality of life
(QOL) by avoiding an elimination diet.

In this study, we conducted a systematic review to determine
whether CM OFC is useful in avoiding complete elimination of CM
from the diets of patients in Japan with or suspected of having IgE-
dependent CM allergy.

Methods
Structured question

We framed the clinical question as “Are oral food challenge
tests useful for avoiding complete elimination of CM in Japanese
patients with or suspected of having IgE-dependent CM allergy?”
(Table 1). The OFC-related outcomes were set as follows: Outcome-
1 (O-1): number of patients who were able to avoid complete
elimination of CM; Outcome-2 (0O-2): number of patients who

experienced serious adverse events (SAEs); Outcome-3 (0-3):
number of patients who experienced adverse events (AE);
Outcome-4 (0-4): improvement of QOL; and Outcome-5 (0-5):
immunological changes (i.e., IgE, 1gG4, SPT, basophil activation,
regulatory T cells, etc.) (Table 1).

Data sources and search methodology

We searched for articles published from January 1, 2000 to
August 31, 2019 using PubMed® and Ichushi-Web databases. We
requested a literature search expert from the medical library for the
literature search, which was conducted on October 14, 2019. The
search strategy used for PubMed® is shown in Table 2, and the
corresponding PubMed® search fields were used for the Ichushi-
Web database search that is managed by the NPO Japan Medical
Abstract Society. This systematic review included all study designs
(randomized controlled trials [RCTs]; case reports; and
case—control, cross sectional, and case series studies).

The systematic review method used in this study was based on
the evaluation method described in the guidelines?> on Hirsch-
sprung's disease, which does not include strong evidence and only
consists of case reports.

Eligibility criteria

We comprehensively collected academic papers of studies on
OFC conducted at medical institutions in Japan for patients diag-
nosed with or suspected of having CM allergy. In this study, CM
allergy was defined as IgE-dependent CM allergy; therefore, studies
reporting on non-IgE-dependent CM allergy were excluded. The
Japanese Food Allergy Management Guideline 2005 recommends
conducting OFC for the diagnosis of food allergies.>* In addition, we
considered the recommendations from each country,'®19%° set the
search start date to January 1, 2000, and included articles written in
Japanese or English.

Study selection

Five researchers who were pediatric allergists performed the
study selection. The selection of articles was conducted in a three-
stage process by two or more independent researchers. First, each
researcher scanned the identified articles by title and classified
each article as “include,” “exclude,” or “unclear.” Second, the ab-
stracts of every article categorized as “include” or “unclear” were
reviewed. Third, the full text of the articles rated as “include” or
“unclear” was assessed according to the eligibility criteria described
above.

Table 1
Clinical question and outcomes.

PICO Are oral challenge tests useful for avoiding
complete elimination of CM in Japanese patients
with or suspected of having IgE-dependent CM allergy?

Patients Patients with or suspected of having IgE-dependent CM allergy
Intervention CM-OFCs

Comparison Patients before CM-OFCs

Outcomes 1 Number of patients who were

able to avoid complete elimination of CM

Number of patients with SAEs

Number of patients with AEs

Improvement of QOL

Immunological changes (IgE, IgG4,

SPT, basophil activation test, regulatory T cells, etc.)

v WN

AEs, adverse events; CM, cow's milk; OFCs, oral food challenge tests; QOL, quality of
life; SAEs, serious adverse events; SPT, skin prick test.
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Table 2
PubMed search strategy.

Search No. Search terms [search field description]

#01 “Milk Hypersensitivity” [MH]

#02 “Administration, Oral” [MH]

#03 #1 AND #2

#04 milk [TI] AND (hypersensitivity*[TIAB] OR allergy*[TIAB]) AND
(challenge[TIAB] OR Provocation*[TIAB] OR Introduction*
[TIAB])

#05 #3 OR #4

#06 #5 AND 2000:2019 [DP]

#07 #6 AND (JAPANESE [LA] OR ENGLISH [LA])

#08 #7 AND (“Meta-Analysis” [PT] OR “Meta-Analysis as Topic”
[MH] OR “meta-analysis” [TIAB])

#09 #7 AND (“Cochrane Database Syst Rev” [TI] OR “Systematic

Review” [PT] OR “Systematic Reviews as Topic” [MH] OR
“systematic review” [TIAB])

#10 #7 AND (“Practice Guideline” [PT] OR “Practice Guidelines as
Topic” [MH] OR “Consensus” [MH] OR “Consensus Development
Conferences as Topic” [MH] OR “Consensus Development
Conference” [PT] OR guideline*[TI] OR consensus [TI])

#11 #8 OR #9 OR #10

#12 #7 AND (“Randomized Controlled Trial” [PT] OR “Randomized
Controlled Trials as Topic” [MH] OR random*[TIAB] NOT
Medline [SB])

#13 #7 AND (“Clinical Trial” [PT] OR “Clinical Trials as Topic” [MH]

OR (clinical trial* [TIAB] OR case control*[TIAB] OR case
comparison*[TIAB]) NOT Medline [SB])

#14 #7 AND (“Epidemiologic Methods” [MH] OR “Comparative
Study” [PT] OR “Multicenter Study” [PT] OR (cohort*[TIAB] OR
comparative stud [TIAB] OR follow-up stud*[TIAB] OR
prospective stud*[TIAB] OR Retrospective study*[TIAB]) NOT
Medline [SB])

#15 NOT #11 (#12 OR #13 OR #14) NOT #11

#16 NOT #7 (#11 OR #15)

DP, Date of Publication; LA, language; MeSH, Medical Subject Headings; MH, MeSH
Terms; PT, Publication Type; SB, Subset; TI, Title; TIAB, Title/Abstract.
*Wild card character.

Data collection process and data items

The following data items were extracted from the articles by
each researcher: study design, sample size, definition of disease,
and results of interventions, including the incidence of AEs. The
data were recorded in spreadsheets using Microsoft Excel 2013®
(Microsoft Corporation; Redmond, Washington, USA). Each set of
extracted data items was structured like an abstract.

All positive results of the OFC were defined as AEs. AEs may or
may not have a causal relationship with the OFC. Although most of
the symptoms associated with OFC are within the programmed
results and may not be “adverse” reactions, we defined all positive
results of the OFC as AEs because unexpected or severe symptoms
other than those anticipated could occur. SAEs were defined as
events leading to death; risk of death; hospitalization or extension
of hospital stay; and disability or risk of disability. In addition, cases
requiring respiratory and intensive care unit management with
intubation and serious cases, such as hypoxic encephalopathy, were
included.

Evaluation of evidence

As most articles were presumed to be case reports or case series,
we used qualitative systematic reviews to evaluate the risk of bias
by referencing previous guidelines.”® Briefly, the assessment points
were as follows: 1) indirectness, 2) risk of bias, and 3) inconsis-
tency. We classified evidence for each outcome into the following
four basic categories: A) high grade (indicating high confidence that
the evidence reflects the true effect and that further research is
highly unlikely to change our confidence in the estimate of the

effect); B) moderate grade (indicating moderate confidence that the
evidence reflects the true effect and that further research may
change our confidence in the estimate of the effect and may change
the estimate); C) low grade (indicating low confidence that the
evidence reflects the true effect and that further research is likely to
change our confidence in the estimate of the effect and is likely to
change the estimate); and D) insufficient grade (indicating that
evidence is unavailable or too inadequate to draw a conclusion).

This review was not pre-registered with the International Pro-
spective Register of Systematic Reviews (PROSPERO) because this
review includes not only English articles, but also Japanese articles
to represent the unique situation of OFC in Japan. However, the
Food Allergy Committee of the Japanese Society of Pediatric Allergy
and Clinical Immunology confirmed the search methods and
evaluation items of this review on April 19, 2019.

Results
Selection process

The selection process for the articles is shown in Figure 1. We
identified 559 articles from the PubMed® database and 361 articles
from the Ichushi-Web database. After title and abstract reviews, we
assessed the full text of each of the remaining 76 articles (52 and 24
from the PubMed® and Ichushi-Web databases, respectively) for
eligibility. Of the 76 articles, we excluded five articles due to
duplication and 31 that were determined to contain irrelevant
studies after evaluating the contents of the full text. Overall, 40
articles were included in this study (Fig. 1). The articles included in
our systematic review are listed in the Supplementary Table 1.

Study characteristics

The number of patients who avoided complete elimination of
CM (O-1) was described in 17 articles, SAEs (0-2) in 22 articles, AEs
(0-3) in 22 articles, QOL (0-4) in only one article, and immuno-
logical tests (O-5) in three articles. The outcomes of each patient
before and after the OFC were compared.

Regarding the OFC methods described in the articles, the intake
intervals varied from 15 to 60 min. Raw milk was the most common
food used in the OFC, although the total dose of raw milk varied
from 3 to 200 ml, followed by yogurt, lactic acid bacteria beverages,
and processed foods containing CM. All facilities in the articles
included in this study reported OFC results using the open method.

The subjects receiving CM OFC varied among the articles and
included patients with: immediate reactions and confirmed
allergen-specific IgE to CM, immediate reactions or confirmed
allergen-specific Ig to CM, history of positive CM OFC results,
moderate reactions to CM, immediate reactions to CM or infantile
atopic dermatitis, and patients with immediate reactions or history
of positive CM OFC results. The severity of CM allergies ranged from
mild to severe.

Results of individual outcomes

O-1 number of patients able to avoid complete elimination of CM

A total of 17 articles reported on the number of patients who
avoided complete elimination of CM, including six case—control
studies (#2, 5, 9, 10, 21, 36); one cross-sectional study (#38); six
case series studies (#1, 27, 32, 33, 35, 37); and four case reports
(#15, 28, 29, 34). In total, 48% (407/856) of patients had negative
OFC results, and the average negative rate for CM OFC was 51%.

The dietary guidance given to patients based on the OFC results
was different among the reports. In six articles (#1, 5, 9, 28, 29,
34), CM intake was permitted only when the OFC was negative.

Please cite this article as: Maeda M et al,, Is oral food challenge test useful for avoiding complete elimination of cow's milk in Japanese patients
with or suspected of having IgE-dependent cow's milk allergy?, Allergology International, https://doi.org/10.1016/j.alit.2021.09.001
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PubMed database

Records identified through
database searches

(n=558)

Ichu-shi database

Records identified through

database searches

(n=361)

Records excluded

(n=534)

Full-text articles assessed

for eligibility

(n=24)

Records excluded

(n=309)

Full-text articles assessed

for eligibility

(n=52)

Duplicates excluded

(n=5)

Full-text articles excluded

(n=31)

Studies included in

(n=40)

quantitative synthesis

Fig. 1. Flow diagram for indexing the articles on the oral food challenge against cow's milk allergy.

However, in nine articles (#2, 9, 21, 27, 33, 35—38), the intake of
CM within the upper limit was permitted even if the OFC was
positive. The percentage of patients who avoided complete
elimination of CM and the mean value of all reports were 66%
(565/856) and 68%, respectively.

0-2 number of patients with SAEs

SAEs were reported in 22 articles, including one RCT (#18); two
case controls (#7,9); 16 case series studies (#1, 2,4—6, 9, 22, 24—27,
31, 32, 35, 36, 40); and three case reports (#28, 29, 34). Of the 22
articles, 10 (#1, 5—7, 18, 24, 29, 31, 32, and 35) defined each level of
severity. AEs, not SAEs, were reported in 386 (55.3%) of 698 pa-
tients. The only RCT (#18) among the 22 articles was a study
comparing the symptom-suppressing effects of CM OFC that
included the administration of suplatast tosilate and ketotifen and
was not a comparative study of OFC and non-OFC groups. Neither of
the two articles (#7, 9) were case—control studies comparing the
OFC and non-OFC groups.

No cases were reported in the included articles that met our
definition of a SAE. According to 19 articles (#1, 2, 57, 9, 10, 14, 15,
22, 25-29, 31-34), 57 of 1252 cases (4.5%) required an intramus-
cular adrenaline injection as the result of an OFC. Some cases were
also treated with infusions, which might be included under the SAE
category of “extension of hospital stay.”

0-3 number of patients with AEs

The presence or absence of AEs was reported in a total of 31
articles: one RCT (#18); three case—control studies (#7, 9, 20); 23
case series studies (#1, 2, 4—6,10—14, 18, 22, 24—27, 30—33, 35—36,
40); and four case reports (#28—29, #34, #36). Since AEs in this
study were defined as any events that occurred during CM OFC, all
positive symptoms, including mild or severe, during CM OFC were
considered AEs.

Among the 1891 cases in the 31 articles, 1016 (53.7%) patients
experienced AEs. After excluding nine articles (#15, 18, 28—31, 34,
36, 40) in which all subjects had a history of positive CM OFC, 893 of
1768 (50.5%) had AEs.

0-4 improvement of QOL

Only one case series study (#22) has evaluated QOL after CM
OFC, and reported the results of OFCs using doses of processed dairy
products equivalent to 25 ml of CM. They interpreted QOL as
improved because patients with negative OFC could include a
wider range of foods in their diets, including CM. No study has
directly evaluated changes in QOL before and after CM OFC.

0-5 immunological changes
Three articles, including one case series study (#36) and two
case reports (#28, 34), evaluated immunological changes. All of

Please cite this article as: Maeda M et al., Is oral food challenge test useful for avoiding complete elimination of cow's milk in Japanese patients
with or suspected of having IgE-dependent cow's milk allergy?, Allergology International, https://doi.org/10.1016/j.alit.2021.09.001
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them only reported changes in allergen-specific IgE, not 1gG4, SPT,
basophil activation test results, or regulatory T cells. One case series
study (#36) reported that there was no significant change in milk-
specific IgE levels before and after CM OFC. And, there was uni-
formity in the timing of the inspections in this study. Two case
reports (#28, 34) showed that milk-specific IgE levels increased and
decreased, respectively, after CM OFC.

We could not evaluate the immunological changes before and
after CM OFC because only three articles were selected and their
results were inconsistent.

Risk of bias across studies

The risk of bias summary for each outcome is presented in
Table 3. Most of the articles selected in this study were
case—control studies, case series studies, and case reports
comparing patient outcomes before and after CM OFC. The only RCT
(#18) was not a comparative study of the OFC and non-OFC groups
described above. All OFC were performed using the open method;
hence, we considered that there was a performance bias and a
detection bias. The selection bias was small because the subjects
had various milk allergy severities; however, there were in-
consistencies due to differences in the subjects, the amount of CM
used in the OFC, the food used in the OFC, and the severity of CM
allergies. The attrition bias was considered small, as none of the
articles were evaluated prospectively. Publication bias may exist in
reports of post-CM OFC nutritional guidance and oral immuno-
therapy. Indirectness was indicated for QOL, since QOL was not
directly evaluated, and processed dairy products were used in the
CM OFC instead of raw milk. There was also a performance bias and
detection bias because the subjects, OFC practitioners, and QOL
evaluators were not blinded. For immunological changes, there was
inconsistency, since the results of milk-specific IgE tests before and
after CM OFC differed from article to article.

Discussion

In this study, we systematically reviewed for Japanese patients
who were diagnosed with or were suspected of having IgE-
dependent CM allergy to determine whether CM OFC is effective
for avoiding complete elimination of CM. Our systematic review
showed that CM OFC may be useful for avoiding the complete
elimination of CM.

Table 3
Assessment of evidence for each outcome.

This systematic review revealed that the overall percentage of
negative CM OFC was relatively high (48%). Among all patients
receiving CM OFC, the percentage who were able to avoid complete
elimination of CM was 66%. Even if the results of a CM OFC is
positive, it is possible that many patients could avoid complete
elimination of CM after being instructed on the safe intake amount
of CM based on the results of their CM OFC. In Japan, “minimum
avoidance of causative foods” is the principal strategy in food al-
lergy management.’” Although eliminating causative foods is
typically the principal treatment, a CM elimination diet also has
nutritional consequences,’®?” and caution should be emphasized
on avoiding eliminating these foods excessively.

Recently, various studies have shown that ingestion of food al-
lergens, starting with small, gradually increasing doses, can cause
desensitization, which consists of raising the threshold of reactivity
to the food while ingesting the food.?® Oral immunotherapy is one
of the treatment options that increases doses beyond the threshold
when immune tolerance to food cannot be expected naturally.
However, oral immunotherapy for CM allergy is problematic
because of the many AEs that can occur, and the success rate is
lower than that of hen's egg allergy.’*>? In the Japanese guideline,
the challenge test dose is set in steps according to the severity of
the disease. By setting the OFC in stages, the negativity rate and
safety of the OFC increases. Furthermore, shifting from complete
avoidance to partial intake of milk by conducting an OFC, enables
better management of these children.’! Therefore, we consider that
it may be beneficial to introduce limited quantities of CM at a
younger age to avoid completely eliminating it, and then increasing
the quantity of CM provided, with time, to enhance the safe range
of CM that can be ingested.

AEs occurred in 51% of the CM OFC, which is a fairly high rate.
However, in this study, AE was defined as all positive results
induced by a CM OFC, including mild symptoms. We considered
that this result (51% AEs) was reasonable because the OFCs were
conducted to confirm the presence or absence of allergic symp-
toms. Furthermore, unlike accidental ingestion, OFC can be per-
formed relatively safely if the challenging volume is controlled.
Perhaps because of this, there were no cases of SAEs, and there
were no deaths or serious sequelae. However, we classified the
cases of infusion as AEs not SAEs. This may have led to an under-
estimation. On the other hand, the intramuscular injection of
adrenaline was used in 4.5% of all reported CM OFC that described
treatment for allergic reactions. According to the report of a sys-
tematic review of hen's egg OFC conducted at the same time as this

Outcomes

Evidence assessment points

Evidence level

1. Number of patients who were able to avoid complete elimination of CM

2. Number of patients with SAEs

3. Number of patients with AEs

4. Improvement of QOL

5. Immunological changes

3.

1
2
3
1
2
3
1
2.
3
1
2
3
1
2

. Indirectness: weak C
. The risk of bias: performance, detection

. Inconsistency: weak

. Indirectness: weak C
. The risk of bias: performance, selection

. Inconsistency: weak

. Indirectness: weak C
The risk of bias: performance, selection

. Inconsistency: weak

. Indirectness: strong D
. The risk of bias: performance, detection

. Inconsistency: strong

. Indirectness: strong D
. The risk of bias: implementation, detection, selection, reporting
Inconsistency: strong

AEs, adverse events; CM, cow's milk; QOL, quality of life; SAEs, serious adverse events.

¥ Low grade (low confidence that the evidence reflects the true effect and that further research is likely to change our confidence).
+ Insufficient grade (indicating that evidence is unavailable or too inadequate to draw a conclusion).

Please cite this article as: Maeda M et al,, Is oral food challenge test useful for avoiding complete elimination of cow's milk in Japanese patients
with or suspected of having IgE-dependent cow's milk allergy?, Allergology International, https://doi.org/10.1016/j.alit.2021.09.001




6 M. Maeda et al. / Allergology International xxx (XXxx) Xxx

report, the incidence of AEs was 27% and the rate of intramuscular
adrenaline use was 1.5%. We found that CM OFC was associated
with a higher incidence of AEs and adrenaline use than with hen's
egg OFC. Although pre-OFC risk assessment is important, the size of
the SPT weals and allergen-specific IgE serum levels are not pre-
dictive of how severe the reaction will be when the result of the
food challenge is positive.>>>* Keeping in mind that more severe
symptoms will appear during CM OFC compared to hen's egg OFC,
preparing medical devices and medicines for the treatment of AEs
induced by CM OFC is of critical importance.

Most children with CM allergy are required to carry an adren-
aline auto-injector at all times, as milk allergies have a high risk of
inducing anaphylaxis.>* Previous reports>>>® showed that this re-
sponsibility, in combination with dietary avoidance, has a delete-
rious effect on QOL for both the child and the caregiver. In this
systematic review, we could not evaluate whether CM OFC could
improve QOL because there were no articles that directly evaluated
QOL before and after CM OFC. Hannah et al>’ conducted a sys-
tematic review of QOL after OFC. Although not meta-analyzed,
Hannah et al. showed that patients’ QOL improved and the
burden of food allergies was reduced after OFC. In Japan, further
studies are needed to analyze the QOL improvement related to OFC.

We did not obtain sufficient evidence in this study regarding
changes in immunological mechanisms after OFC. Since the
immunological changes may be secondary effects of continuous
allergen intake after OFC is instructed as a dietary guidance, the
association between OFC and changes in immunological mecha-
nisms should be evaluated accordingly.

The limitation of this study was that most of the articles were
case series studies without controls or case reports, and there were
no articles with high levels of evidence. There were also in-
consistencies due to differences in nutritional guidance methods,
subjects (such as age and reason for elimination of CM), purposes
(i.e., the purpose of introducing oral immunotherapy and confir-
mation of resistance acquisition), amounts of CM used for the OFC,
and severity of CM allergies.

In conclusion, our study suggests that CM OFC is useful for
avoiding complete elimination of CM in the diets of Japanese pa-
tients with or suspected of having IgE-dependent CM allergy.
However, CM OFC should be performed with great care due to the
frequent occurrence of AEs.

Further prospective studies are needed to validate our results
and analyze the QOL improvement related to CM OFC in Japan.
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