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ABSTRACT

Background: The prevalence of cow’s milk allergy (CMA) is approximately 2–4.5% in infants and
less than 0.5% in adults. Most children outgrow cow’s milk allergy in early childhood, particularly
that to the baked milk products. Immunotherapy with unheated cow’s milk has been used as a
treatment option for those who have not yet outgrown CMA, but the benefits must be balanced
with the adverse effects.

Objective: These evidence-based guidelines from the World Allergy Organization (WAO) intend
to support patients, clinicians, and others in decisions about the use of oral and epicutaneous
immunotherapy for the treatment of IgE-mediated CMA.

Methods: WAO formed a multidisciplinary guideline panel balanced to include the views of all
stakeholders and to minimize potential biases from competing interests. The McMaster Uni-
versity GRADE Centre supported the guideline-development process, including updating or
performing systematic evidence reviews. The panel prioritized clinical questions and outcomes
according to their importance for clinicians and patients. The Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach was used, including GRADE
Evidence-to-Decision frameworks, which were subject to public comment.

Results: After a careful review of the summarized evidence and thorough discussions the WAO
guideline panel suggests: a) using oral immunotherapy with unheated cow’s milk in those in-
dividuals with confirmed IgE-mediated CMA who value the ability to consume controlled quan-
tities of milk more than avoiding the large adverse effects of therapy, b) not using oral
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immunotherapy with unheated cow’s milk in those who value avoiding large adverse effects of
therapy more than the ability to consume controlled quantities of milk, c) using omalizumab in
those starting oral immunotherapy with unheated cow’s milk, d) not using oral immunotherapy
with baked cow’s milk in those who do not tolerate both unheated and baked milk, and e) not
using epicutaneous immunotherapy outside of a research setting. The recommendations are
labeled “conditional” due to the low certainty about the health effects based on the available
evidence.

Conclusions: Clinicians, patients, and their family members might want to discuss all the po-
tential desirable and undesirable effects of oral immunotherapy for IgE-mediated CMA and
integrate them with the patients’ values and preferences before deciding on a treatment option.
More robust research is needed to determine with greater certainty which interventions are likely
to be the most beneficial with the least harms, and to develop safer, low-cost, and equitable
treatments.
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SUMMARY OF RECOMMENDATIONS
(EXECUTIVE SUMMARY)

Background

The prevalence of cow’s milk allergy (CMA) is
approximately 2–4.5% in infants and less than 0.5%
in adults. Most children outgrow cow’s milk allergy
in early childhood, particularly that to the baked
milk products. Immunotherapy with unheated
cow’s milk has been used as a treatment option for
those who have not yet outgrown CMA, but the
benefits must be balanced with the adverse
effects.

Methods

These World Allergy Organization (WAO)
guidelines are based on updated and original
systematic reviews of evidence conducted under
the direction of the McMaster University GRADE
Centre with international collaborators. The panel
followed best practices for guideline development
recommended by the Institute of Medicine and the
Guidelines International Network (GIN).1–3 The
panel used the Grading of Recommendations
Assessment, Development and Evaluation
(GRADE) approach to assess the certainty in the
evidence and formulate recommendations.4,5

Interpretation of strong and conditional
recommendations

The strength of a recommendation is expressed
as either strong (“the guideline panel recom-
mends .”), or conditional (“the guideline panel
suggests .”) and has the following interpretation:

Strong recommendation
� For patients: most fully informed people in this
situation would want to follow the recom-
mended course of action, and only a small pro-
portion would not.

� For clinicians: most individuals should receive
the intervention or test. Formal decision aids are
not likely to be needed to help individual pa-
tients make decisions consistent with their values
and preferences.

� For policy makers: the recommendation can be
adopted as policy in most situations. Adherence
to this recommendation according to the
guideline could be used as a quality criterion or
performance indicator.

Conditional recommendation
� For patients: the majority of fully informed peo-
ple in this situation would want the suggested
course of action, but many would not, and it may
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need more discussion between them and their
healthcare professional first.

� For clinicians: recognize that different choices
will be appropriate for individual patients and
that you must help each patient arrive at a
management decision consistent with his or her
values and preferences. Decision aids may be
useful in helping individuals to make decisions
consistent with their values and preferences.

� For policy makers: policymaking will require
substantial debate and involvement of various
stakeholders. Performance measures about the
suggested course of action should focus on
documentation of an appropriate decision-
making processes.

Assumed values and preferences

The guideline panel rated anaphylaxis and other
severe symptoms, use of intramuscular epineph-
rine, emergency department visits, and ability to
consume cow’s milk (prioritized outcomes) as crit-
ical for decision making and placed a high value
on these outcomes and avoiding them with the
interventions that were evaluated.

Explanations and other considerations

These recommendations take into consideration
cost, impact on health equity, acceptability by
stakeholders, and feasibility of implementation
(Table 1).

INTRODUCTION

Aim of these guidelines and their specific
objectives

The purpose of this document is to evaluate the
current evidence and provide guidance on the use
of immunotherapy in the treatment of IgE-
mediated CMA. These guidelines are intended to
be international in scope. The primary target
audience of these guidelines are specialists in al-
lergy, children and adults with IgE-CMA, and
caregivers of children with IgE-CMA. Pediatricians,
general practitioners, and allied health practi-
tioners may also benefit from these guidelines. This
document may also serve as the basis for devel-
opment and implementation of locally adapted

guidelines. By identifying gaps in the research
literature, these guidelines may help researchers
to direct attention to topics on which more studies
are needed.

This is the first of 3 documents presenting the
recommendations of the World Allergy Organiza-
tion (WAO) Diagnosis and Rationale for Action
against Cow’s Milk Allergy (DRACMA) guidelines
updated in 2021/2022. In this document we pre-
sent the recommendations about the use of
immunotherapy for the management of IgE-
mediated cow’s milk allergy (CMA). These recom-
mendations replace the original DRACMA guide-
lines published in 2010.6

Description of the health problem

IgE-mediated food allergy affects 1–5% of chil-
dren (with a prevalence of self-reported food al-
lergy of 9% [range: 2.5%–38%]).7–9 CMA is one of
the most common causes of food allergy among
children.10 Self-reported prevalence of CMA is
1.2%–17% and the prevalence of IgE sensitization
ranges from 2% to 9% with approximately 0.6%
(95% CI: 0.3–1.0) being sensitized and symptom-
atic.7 Clinical manifestations of IgE-mediated cow’s
milk allergy (IgE-CMA) include rapid-onset urti-
caria and pruritus, angioedema, rhinoconjunctivi-
tis, difficulty breathing, gastrointestinal symptoms,
and anaphylaxis. IgE-mediated reactions are rapid
in onset, typically beginning within minutes to 2 h
from the time of ingestion. Anaphylactic reactions
to cow’s milk can be severe11 and fatal cases have
been described.12,13 Cow’s milk accounts for 21%
of anaphylaxis fatalities in children.14

Patients usually outgrow IgE-CMA during child-
hood or adolescence, with the majority achieving
tolerance around the age of 3–5 years. Studies
investigating the natural history of achieving
tolerance to cow’s milk in children with IgE-CMA
suggest that 12–37% of children outgrow IgE-
CMA before reaching school age.15–17

The mechanisms by which IgE-CMA resolves are
not well understood and involve not only specific
IgE but also non-IgE and non-antibody mediated
immune processes.18 In most patients with IgE-
CMA milk-specific IgE levels tend to decrease
over time and are the best-known predictor of
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Question 1: Should oral immunotherapy with unheated cow’s milk, rather than no immunotherapy, be
used in persons with IgE-mediated CMA?

Recommendation 1A:

We suggest oral immunotherapy with unheated cow’s milk, rather than no immunotherapy, for those
people with IgE-mediated CMA who place a higher value on being able to consume milk (even if in small
amounts) with less need to follow a strict avoidance diet, and a lower value on allergic reactions during
oral immunotherapy.

(CONDITIONAL recommendation based on a moderate certainty evidence about health effects)

Recommendation 1B:

We suggest that clinicians do not use oral immunotherapy with cow’s milk in those people with IgE-
mediated CMA who place a higher value on avoiding allergic reactions during oral immunotherapy, and
a lower value on being able to consume cow’s milk (even if in small amounts) with less need to follow a
strict avoidance diet.

(CONDITIONAL recommendation based on a moderate certainty evidence about health effects)

Question 2: Should omalizumab, rather than no anti-IgE therapy, be used during oral immunotherapy
with unheated cow’s milk in persons with IgE-mediated CMA?

Recommendation 2:

We suggest that clinicians use omalizumab, compared with not using it, during the initial stages of oral
immunotherapy with unheated cow’s milk in people with IgE-mediated CMA.

(CONDITIONAL recommendation based on a very low certainty evidence about health effects)

Question 3: Should oral immunotherapy with baked cow’s milk, rather than no immunotherapy, be
used for persons with IgE-mediated CMA who do not tolerate baked cow’s milk?

Recommendation 3:

In people with IgE-mediated CMA who do not tolerate unheated and baked milk, we suggest that
clinicians do not use oral immunotherapy with baked cow’s milk.

(CONDITIONAL recommendation based on a very low certainty evidence about health effects)

Remark: This recommendation concerns persons who react to very small doses of baked milk. Persons
with IgE-mediated CMA who do tolerate certain amounts of baked cow’s milk can continue consuming
it and advance with the amounts tolerated under physician supervision.

Question 4: Should epicutaneous immunotherapy with cow’s milk, rather than no immunotherapy,
be used for persons with IgE-mediated CMA?

Recommendation 4:

More rigorously designed and performed studies of epicutaneous immunotherapy for IgE-mediated
CMA are needed to make a recommendation for clinical practice. Thus, we recommend that, for now,
clinicians do not use epicutaneous immunotherapy for IgE-mediated CMA outside of the research
setting.

(STRONG recommendation based on a very low certainty evidence about health effects)

Table 1. Summary of the recommendations
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achieving the tolerance.18 However, loss of milk-
specific IgE is not a requirement for the resolution
of IgE-CMA, since some patients become clinically
tolerant even with persistently elevated IgE levels.19

In general, the higher the level of cow’s milk-
specific IgE in the serum at the time of diagnosis,
the longer is the duration of disease19 and the less
likely the child is to become tolerant over time.15

Strict elimination of cow’s milk proteins from the
diet can be difficult. Hence, accidental ingestions of
cow’s milk are frequent, especially in processed
foods, posing a high risk of severe allergic reactions
in a proportion of milk allergic subjects.20,21

Description of the interventions

Some studies have investigated oral immuno-
therapy (OIT) with unheated (ie, not baked) as a
treatment for IgE-CMA.22 The approach generally
follows the same principles as immunotherapy for
other food allergic disorders.

Although no uniform protocol has been devel-
oped, overall, unheated cow’s milk OIT of IgE-
CMA involves administering (usually daily) small
doses of cow’s milk increased incrementally (usu-
ally biweekly or weekly) during a build-up phase
until a target maintenance dose is reached or the
patient reaches dose-limiting symptoms.23 The
duration of the build-up phase is variable (usually
3–9 months) depending on the protocol design
and an individual’s ability to continue with the
regimen despite adverse effects and a strict
dosing schedule. The dose is typically taken at the
same time every day, often with a meal to reduce
the risk of gastrointestinal adverse effects. Due to
the risk of triggering a more severe reaction the
daily dose cannot be taken when the patient is
tired or sick, on an empty stomach, if menstruating,
within 2 hours of hot shower or bath, within 2–4
hours of physical exertion (eg, sports), and within
1–2 hours of sleeping or waking up. Additional
risks for reactions to the treatment dose can occur
if the patient is stressed, if it is during the pollen
season, or if non-steroidal anti-inflammatory drug
is also taken.24 Dose escalations during the build-
up phase are typically conducted under physi-
cian’s supervision because of the risk of allergic
reactions. Keeping a strict schedule can also
complicate the ability to travel or participate in
prolonged activities away from home.

The build-up phase is followed by a mainte-
nance phase with regular, daily intake of a
maximum tolerated amount of cow’s milk (eg,
250 ml of unheated cow’s milk daily). The optimal
duration of maintenance is undefined and is
currently commonly assumed to be indefinite. Pa-
tients may experience unexpected breakthrough
reactions to the maintenance dose, despite having
tolerated that dose for weeks or even months prior.
Potential risk factors for breakthrough reactions are
the same as those for the adverse reactions during
the build-up phase mentioned above.

In a systematic review supporting these guide-
lines82 we found that cow’s milk OIT may be
associated with an increased risk of discontinuing
treatment due to adverse effects, but the
estimates were imprecise (risk ratio: 1.92, 95% CI:
0.92 to 3.99; risk difference: 6 more per 100
patients, 95% CI: from 0 to 18 more). The
mechanisms involved in OIT of IgE-CMA are also
not well understood. Altogether, there are signifi-
cant potential benefits and harms of currently
available forms of OIT to unheated milk.

We found no research evidence about the esti-
mated direct and indirect costs of OIT with milk.
Based on the experience of panel members, total
cost of OIT is likely to be large, because it requires
the availability of trained health care professionals,
appropriate clinical facilities to provide OIT and
deal with adverse effects, and the availability of
emergency physician to provide advice during
maintenance OIT at home.
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METHODS

Organization, panel composition, planning, and
coordination

These guidelines were developed by: (a) an in-
ternational panel of key stakeholders consisting of
30 members, including patients with cow’s milk
allergy, dieticians, primary care professionals, and
specialists in pediatrics, allergy, and gastroenter-
ology; and (b) a methodology team consisting of 8
researchers with experience in evidence synthesis
and guideline development.

The guideline panel developed and graded
the recommendations and assessed the certainty
in the supporting evidence following the GRADE
approach.4,5 The overall guideline-development
process, including funding of the work, panel
formation, management of conflicts of interest,
internal and external review, and organizational
approval, was guided by WAO policies and pro-
cedures derived from the GIN-McMaster Guide-
line Development Checklist (http://cebgrade.
mcmaster.ca/guidecheck.html)25 and intended
to meet recommendations for trustworthy
guidelines by the Institute of Medicine and the
Guidelines International Network.1–3,26

Project oversight was provided by the coordi-
nation panel chairpersons: AF (pediatrician and
content expert) and HJS (internist and expert in
guideline-development methodology).

WAO vetted and appointed individuals to the
guideline panel. The McMaster GRADE Centre
vetted and retained researchers to conduct sys-
tematic reviews of evidence and coordinate the
guideline-development process, including use of
the GRADE approach. The membership of the
panel and the evidence synthesis team is
described in Online Supplement.

In addition to synthesizing evidence systemati-
cally, the evidence synthesis team supported the
guideline-development process, including deter-
mining methods, preparing agendas, and meeting
materials, and facilitating panel discussions. The
panel’s work was done using Web-based tools:
SurveyMonkey (www.surveymonkey.com), Google
Forms (docs.google.com/forms/) and GRADEpro
Guideline Development Tool (www.gradepro.
org),27 1 face-to-face meeting, and subsequent
online meetings.

Guideline funding and the management of
competing interests

Development of these guidelines was funded by
WAO and the McMaster University GRADE Centre.
WAO staff supported panel appointments and
coordinated meetings but had no role in choosing
the guideline questions or determining the rec-
ommendations. Members of the guideline panel
received travel reimbursement for attendance of
an in-person meeting; they received no other
payments. Funding from WAO was also used to
partially remunerate for time spent by research
assistants and students conducting the systematic
reviews, and on information technology. Some
researchers who contributed to the systematic ev-
idence reviews participated without remuneration
to fulfill requirements of an academic degree or
program.

Conflicts of interest of all participants were
managed according to WAO policies (Online
Supplement 2) based on recommendations of
the Institute of Medicine (now National Academy
of Medicine)28 and the Guidelines International
Network.3 At the time of appointment, the
majority of the guideline panel, including the
guideline panel co-chair (HJS), had no conflicts
of interest as defined by WAO and judged by an
independent and anonymous WAO committee (ie,
no current material interest in any commercial
entity with a product that could be affected by the
guidelines). One DRACMA guideline panel co-
chair (AF) had the knowledge about the commer-
cial entities that provide WAO with educational
grants and as such he abstained from voting on all
recommendations in the DRACMA guidelines.

Before the appointment to the panel and the
commencement of work, all research team mem-
bers who prepared systematic reviews and all
DRACMA panel members completed the World
Health Organization (WHO) declaration of interest
forms. An external, anonymous WAO committee
reviewed each disclosure form. Research team
members who were deemed to have a real, po-
tential, or perceived conflict of interest related to
the topic of a systematic review were excused from
taking part in that review. Guideline panel mem-
bers who were deemed to have a real, potential, or
perceived conflict of interest that was manageable
abstained from voting on recommendations
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related to that interest. The Evidence-to-Decision
(EtD) tables for each recommendation list in-
dividuals who were excused from making judg-
ments about that recommendation. One proposed
panel member was deemed to have disqualifying
competing interests and was excused from
participation in the entire DRACMA project.

Selection of questions and outcomes of interest

Building on the original WAO DRACMA guide-
lines from 2010,6 members of the guideline panel
and methodology team collaboratively
brainstormed potential questions to be
addressed in these guidelines. Using group
discussion and online polling software (www.
surveymonkey.com), we ranked the questions in
terms of priority. The selected interventions and
questions represent the top-prioritized issues
identified by the group:

1. Should OIT with unheated milk vs. strict avoid-
ance of milk be used for IgE-mediated CMA?

2. Should OIT with baked milk vs. strict avoidance
of milk be used for IgE-mediated CMA?

3. Should OIT with baked milk vs. OIT with un-
heated milk be used for IgE-mediated CMA?

4. Should omalizumab þ OIT with unheated milk
vs. OIT with unheated milk alone be used for
IgE-mediated CMA?

5. Should an epicutaneous IT with unheated milk
vs. OIT with unheated milk be used for IgE-
mediated CMA?

The panel selected outcomes of interest for
each question a priori, following the approach
described in detail elsewhere.29 In brief, the panel
brainstormed all possible outcomes before rating
their relative importance for decision making
following the GRADE approach. Rating outcomes
by their relative importance can help focus
attention on those outcomes that are considered
most important and help to resolve or clarify
potential disagreements. The list of outcomes
rated highly by the panel and those identified as
important based on the literature reviews was
further refined.

For most questions, we deemed the following
outcomes to be critically important: anaphylaxis to

cow’s milk, need for intramuscular epinephrine
(adrenaline), severe gastrointestinal or respiratory
symptoms, generalized erythema or urticaria,
ability to consume cow’s milk and milk products
without a reaction, ability to accidentally consume
a small amount of cow’s milk without a reaction,
adverse effects leading to the discontinuation of
treatment, and emergency department visit. We
also deemed the following outcomes to be
important but less critically so: non-severe
angioedema, mild and/or local allergic symp-
toms, hospital admission, development of eosino-
philic esophagitis (EoE), and quality of life among
people with IgE-CMA and their caregivers.

Evidence review and development of
recommendations

For each guideline question, the evidence syn-
thesis team prepared an evidence profile30,31 and
a GRADE evidence-to-decision (EtD) table32,33

using the GRADEpro software. Each EtD table
summarizes the results of a systematic review of
the literature that was either updated or
performed de novo for these guidelines. The EtD
table includes the information about the effects
of interventions on health outcomes, the values
and preferences (ie, relative importance of
outcomes), resource utilization (cost-
effectiveness), health equity issues, acceptability
of interventions to stakeholders, and the
feasibility of implementation. The guideline panel
reviewed the draft EtD tables before and during
the guideline meetings making suggestions for
corrections and clarifications. To ensure that
recent studies were not missed, searches were
updated in June 2021, and panel members were
asked to suggest any additional studies that they
may have known about and that fulfilled the
inclusion criteria for the systematic reviews.

Under the direction of the McMaster GRADE
Centre the evidence synthesis team followed the
general methods outlined in the Cochrane Hand-
book for Systematic Reviews of Interventions34 for
conducting updated or new systematic reviews of
intervention effects. When existing reviews were
used, judgments of the original authors about
risk of bias were either randomly checked for
accuracy and accepted or conducted de novo if
they were not available or not reproducible. For
new reviews, risk of bias was assessed at the
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health outcome level using the Cochrane
Collaboration’s risk of bias tool for randomized
trials35 and the Newcastle-Ottawa scale for
single-arm nonrandomized studies.36

Subsequently, the certainty in the body of
evidence about the health effects (also known as
quality of the evidence or confidence in the
estimated effects) was assessed for each
outcome of interest following the GRADE
approach based on the following domains: risk
of bias, precision, consistency and magnitude of
the estimates of effects, directness of the
evidence, risk of publication bias, presence of
large effects, dose–effect relationship, and an
assessment of the effect of plausible residual and
opposing confounding.37–42 The certainty was
categorized into 4 levels ranging from very low
to high.5,43

During a 2-day in-person meeting, followed by
online communication and conference calls, the
panel developed recommendations based on the
evidence summarized in the EtD tables. For each
recommendation, the panel took a population
perspective and came to consensus on the
following: the certainty in the evidence, the bal-
ance of benefits and harms of the compared
management options, and the assumptions about
the values and preferences associated with the
decision. The guideline panel also explicitly took
into account the extent of resource use associated
with alternative management options. The panel
agreed on the recommendations (including di-
rection and strength), remarks, and qualifications
by consensus or, in rare instances, by voting (an
80% majority was required for a strong recom-
mendation), based on the balance of all desirable
and undesirable consequences. All members of
the panel reviewed and approved the final
guidelines.

Interpretation of strong and conditional
recommendations

The recommendations are labeled as “strong”
or “conditional” according to the GRADE
approach. The words “the guideline panel recom-
mends” are used for strong recommendations,
and “the guideline panel suggests” for conditional
recommendations. Table 2 provides GRADE’s
interpretation of strong and conditional

recommendations by patients, clinicians, health
care policy makers, and researchers.

Document review

Draft guidelines were reviewed by all panel
members and revised where necessary. The
guidelines were then subjected to peer review by
the World Allergy Organization Journal. All re-
viewers’ comments were addressed, but in both
above instances no changes were made to the
recommendations.

How to use these guidelines

Terminology

In this document we use the term “unheated
cow’s milk” referring to fresh cow’s milk, milk
shakes, and dairy products like cream, yogurt, ice
cream, cheese, and others that have not been
baked. In contrast, by “baked cow’s milk” we refer
to cow’s milk that has been exposed to high heat
for an extended period of time within a matrix such
as wheat (eg, biscuits and cakes, muffins, scones,
croissants, waffles, shortbread, breadcrumb-
covered meats, and other baked recipes that
contain milk, cream, cheese, or butter). We use the
word “people” whenever we mean both children
and adults.

Intended use

WAO guidelines are primarily intended to help
clinicians make decisions about diagnostic and
treatment alternatives. They may also be used by
patients. Other purposes are to inform policy, ed-
ucation, and advocacy, and to state future research
needs.

These guidelines are not intended to serve or to
be seen as a standard of care. Decision makers
should not treat the recommendations in these
guidelines as binding mandates. No recommen-
dation can take into account all of the variable
circumstances that might affect the potential ben-
efits, harms, and burdens of an intervention in in-
dividual patients or in a given clinical setting.
Clinicians must make decisions based on the clin-
ical presentation of each individual patient, ideally
through a shared process that considers the pa-
tient’s values and preferences with respect to the
anticipated outcomes of the chosen management
option. Clinicians’ and patients’ decisions may also
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be constrained by the realities of a specific clinical
setting and local resources, including, but not
limited to, institutional policies, time limitations,
and availability of treatments. Thus, no one
charged with overseeing or evaluating the actions
of clinicians should apply the recommendations by
rote or in a blanket fashion.

These guidelines may not include all appro-
priate methods of care for the clinical scenarios
described. As science advances and new evidence
becomes available, recommendations may
become outdated. Following these guidelines
cannot guarantee successful outcomes.WAO does
not warrant or guarantee any products described
in these guidelines.

Translation and quoting

When quoting or translating recommendations
from these guidelines, any qualifying remarks that

accompany each recommendation should not be
omitted (including statements regarding special
circumstances and assumed values and prefer-
ences). These statements are integral to the rec-
ommendations and serve to facilitate more
accurate interpretation.

SUMMARY OF FINDINGS AND
RECOMMENDATIONS

Question 1: Should oral immunotherapy with
unheated cow’s milk, rather than no
immunotherapy, be used in persons with IgE-
mediated CMA?

Summary of the evidence, benefits, and harms

Summary of findings and the evidence-to-
decision tables for this question (see Online
Supplement) present details of the systematic
review of the effects of OIT with unheated cow’s
milk on the outcomes of interest. For this

Implications
for: Strong recommendation Conditional recommendation

Patients Most fully informed people in this situation
would want the recommended course of
action, and only a small proportion would
not.

The majority of fully informed people in this
situation would want the suggested course
of action, but many would not, and it may
need more discussion between them and
their healthcare professional first.

Clinicians Most individuals should follow the
recommended course of action. Formal
decision aids are not likely to be needed to
help individual patients make decisions
consistent with their values and preferences.

Different choices will be appropriate for
individual patients; clinicians must help
each patient arrive at a management
decision consistent with his or her values
and preferences. Decision aids may be
useful in helping individuals to make
decisions consistent with their individual
risks, values, and preferences.

Policy
makers

The recommendation can be adopted as
policy in most situations. Adherence to this
recommendation according to the guideline
could be used as a quality criterion or
performance indicator.

Policymaking will require substantial
debate and involvement of various
stakeholders. Performance measures
should assess if decision-making is
appropriate.

Researchers The recommendation is supported by
credible research or other convincing
judgments that make additional research
unlikely to alter the recommendation. On
occasion, a strong recommendation is based
on low or very low certainty of the evidence;
in such instances, further research may
provide important information that may alter
that recommendation.

The recommendation is likely to be
strengthened (for future updates or
adaptation) by additional research. An
evaluation of the conditions and criteria
(and the related judgments, research
evidence, and additional considerations)
that determined the conditional (rather
than strong) recommendation will help
identify possible research gaps.

Table 2. Interpretation of strong and conditional recommendations
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question we updated the systematic review that we
performed for the previous DRACMA guidelines22

and we will publish it separately.

Panel members thought that the ability to acci-
dentally consume even a small amount of cow’s
milk (eg, 5 ml) or milk products without a reaction
is the main benefit of OIT, whereas anaphylaxis
and other severe reactions to OIT are the main
adverse effects. Based on our systematic review,
using unheated cow’s milk OIT increased the
probability of being able to consume cow’s milk
and milk products as assessed with a negative
supervised graded food challenge with �150 ml of
unheated cow’s milk (RR: 12, 95% CI: 6 to 26; risk
difference: 28 more per 100, 95% CI: 11 to 63) and
the probability of being able to accidentally ingest
even a small amount of cow’s milk without a re-
action as assessed with a negative supervised
graded food challenge with �5 ml of unheated
cow’s milk (RR: 10, 95% CI: 5 to 21; risk difference:
35 more per 100, 95% CI: 15 to 74). At the same
time cow’s milk OIT increased the risk of anaphy-
laxis (rate ratio: 60, 95% CI: 15 to 244; rate differ-
ence: 541 more anaphylactic reactions per 100
persons per year, 95% CI: 450 to 632), need for
epinephrine use (rate ratio: 29, 95% CI: 7 to 117;
rate difference: 268 more epinephrine injections
per 100 persons per year, 95% CI: 203 to 333), and
severe gastrointestinal (RR: 6.9, 95% CI: 1.6 to
30.9; risk difference: 28 more per 100, 95% CI: 3 to
100) and respiratory adverse effects (RR: 49, 95%
CI: 3 to 771; risk difference: 77 more per 100, 95%
CI: 62 to 92).

Assumed values and preferences

Panel members agreed that people with IgE-
CMA place high value on avoiding severe
allergic reactions. These can occur as a result of
accidental ingestion of milk or as a result of cow’s
milk OIT. However, there might be important vari-
ability in how they value other outcomes. For
example, some school-aged patients may place
more (or less) value on the ability to consume milk
and milk products relative to the ability to take part
in social activities (eg, OIT with milk might pre-
clude the ability to take part in school trips or
camps). Older patients are likely to vary in their
perception of burden related to unheated cow’s
milk OIT (eg, having to follow the regular daily

dosing or avoid exercise after taking a daily dose
of OIT).

For detailed consideration of values and pref-
erences, acceptability of interventions, feasibility of
implementation, and required resources please
see the Evidence-to-Decision table in the Online
Supplement.

Balance between desirable and undesirable health
effects

Panel members thought that the overall balance
of effects does not favor either intervention (i.e.,
unheated cow’s milk OIT vs avoidance diet only).
However, they acknowledged that it mostly de-
pends on values and preferences of patients and/
or their caregivers for individual outcomes. For
those who value the ability to consume milk more
than adverse effects during OIT, the balance may
favor OIT. For those who place more value on
avoiding allergic reactions, the balance may favor
staying on an elimination diet without OIT.

Recommendations

Recommendation 1A

We suggest oral immunotherapy with unheated
cow’s milk, rather than no immunotherapy, for
those people with IgE-mediated CMA who place a
higher value on being able to consume milk (even
small amounts) with less need to follow a strict
avoidance diet, and a lower value on allergic re-
actions during OIT.

(CONDITIONAL recommendation based on
moderate certainty evidence about health effects)

Recommendation 1B

We suggest that clinicians do not use oral
immunotherapy with unheated cow’s milk in those
people with IgE-mediated CMA who place a
higher value on avoiding allergic reactions during
OIT, and a lower value on being able to consume
cow’s milk (even small amounts) with less need to
follow a strict avoidance diet.

(CONDITIONAL recommendation based on
moderate certainty evidence about health effects)

Special circumstances
� Adolescents and adults with persistent reactions
who are unlikely to outgrow IgE-CMAmay benefit
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from unheated cow’s milk OIT more than those
who are younger and still likely to outgrow it.

� Most studies were done on children – based on
the indirect evidence extrapolated from children,
the effects may be similar in adults, but this is less
certain. Some evidence from immunotherapy
studies with other foods suggests that adverse
effects may be more frequent in adults than in
children,44–46 tipping the balance of desirable
and undesirable effects against the OIT in adults.

Implementation considerations

In all cases the diagnosis of IgE-CMA must be
confirmed before commencing milk OIT. Patients
and their families require specific education and
training in the correct administration of OIT, pre-
vention and treatment of adverse effects, and a
priori defined rules for stopping cow’s milk OIT.
When choosing to perform OIT, clinicians may
want to consider the situations listed in Table 3
which may be contraindications for starting and
for continuation of OIT. Also, when choosing to
perform OIT, clinicians need to monitor
symptoms and adherence in all patients.
Furthermore, clinicians should monitor growth
and nutritional intake in small children before
and periodically during the OIT procedure,
because of the risk of nutritional deficiencies in
subjects with dietetic restrictions (eg, caloric,
calcium, and vitamin D deficiencies).

Implications for further research

When reviewing the evidence and considering
all other factors influencing this recommendation,
the guideline panel identified the following prior-
ities for further research:

1. Patient adherence to long-term OIT, patients’
needs in terms of suitable foods (variety) for
long term intake, and the impact of OIT and
long-term treatment on nutritional status

2. Properly designed and executed experimental
studies (RCTs) in patients with moderate and
severe IgE-CMA (including those with previous
severe anaphylaxis) that would measure and
report all important outcomes, including quality
of life, and that would investigate: a) sustain-
ability of the long-term beneficial effects, b)
short-term and long-term adverse effects, c)
relative effects of different doses (especially the
starting dose) and different protocols of OIT to
identify the best balance between desirable and
undesirable effects of OIT, d) the effects of OIT
with unheated milk compared with OIT with
baked milk and with baked milk diet.

3. Studies to provide more information about the
predictors of response to OIT and the re-
sources required to offer OIT and its cost-
effectiveness.

4. Qualitative studies of patients’ and their families’
knowledge of IgE-CMA and OIT, understanding

- a patient and/or the family are not able to follow the OIT protocol for any reason (eg, scheduling
conflicts, patient’s athletic activities)

- a patient and/or their family have no access to epinephrine and/or are not able to properly use it when
needed

- a patient has a confirmed history of previous frequent severe reactions

- a patient had multiple severe reactions to cow’s milk OIT

- a patient has persistent gastrointestinal symptoms

- a patient has a concomitant asthma that is not well controlled

- a physician suggesting to use OIT is not able to devote sufficient time and resources to properly
administering and monitoring OIT – this may require a 24 h per day, 7 days per week on-call service

- a preschool or school personnel does not accept providing and/or supervising milk OIT during school
trips which might require the child to forgo school social activities or temporarily suspend the OIT

Table 3. Situations which may be contraindications for starting and/or continuation of OIT
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the benefits and risks, and their expectations of
the management of milk allergy (values and
preferences).

Question 2: Should an anti-IgE antibody
(omalizumab) be used, rather than not used,
during oral immunotherapy with unheated cow’s
milk in people with IgE-mediated CMA?

Summary of the evidence, benefits, and harms

Summary of findings table (see Online
Supplement) presents details of our systematic
review of the effects of adding omalizumab to OIT
on the outcomes of interest. We found only 1 RCT
that investigated the use of omalizumab in OIT for
CMA47 and 3 RCTs that investigated the use of
omalizumab during the OIT with peanuts48 and
multiple foods.49,50 In addition, we found no non-
randomized studies (NRS) with a control group
investigating omalizumab in OIT with cow’s milk but
we found 2 NRS of omalizumab in OIT with other
foods.51,52 We also found 11 series of cases
describing the use of omalizumab in OIT with
cow’s milk53–63 and 10 series of cases that used
omalizumab for OIT with other foods.64–72 We
used the results of studies of omalizumab during
OIT with other foods as indirect evidence of the
effects of omalizumab on adverse effects of
unheated cow’s milk OIT.

We found very low certainty evidence that
adding omalizumab in advance of and then dur-
ing the initial phase of OIT with unheated milk
reduces the risk of severe adverse effects. Oma-
lizumab may have reduced the risk of anaphylaxis
(RR: RR 0.34, 95% CI: 0.11 to 1.05; risk difference:
7 fewer per 100, 95% CI: from 9 fewer to 1 more)
and epinephrine use (RR 0.23, 95% CI: 0.05 to
0.97; risk difference: 19 fewer per 100, 95% CI:
from 24 fewer to 1 fewer), and had little effect on
other symptoms, but the evidence is very

uncertain (see the summary of findings table in
the Online Supplement). Most panel members
thought that the desirable health effects of

adding omalizumab to unheated cow’s milk OIT
were moderate and the undesirable were small
or trivial.

Assumed values and preferences

Panel members agreed that the values and
preferences for OIT without omalizumab (see
Assumed values and preferences) would apply
similarly in this context. Panel members were
divided on whether the addition of omalizumab
to OIT with cow’s milk would be acceptable to
stakeholders. The main barrier to acceptability
was the cost of anti-IgE therapy.

Clinicians, patients, and their family members
may vary in their perception of risk and the relative
value they place on avoiding reactions with acci-
dental exposure to cow’s milk or with OIT. Thus,
some clinicians, patients, and family members may
see value in adding omalizumab to OIT while
others will not.

Balance between desirable and undesirable health
effects

Majority of panel members thought that the
balance of health effects favors adding omalizu-
mab to OIT with cow’s milk. However, they
acknowledged that this judgment is based on very
low certainty evidence.

Recommendation 2

We suggest that clinicians use omalizumab,
compared with not using it, during the initiation of
oral immunotherapy with unheated cow’s milk in
people with IgE-mediated CMA.

(CONDITIONAL recommendation based on
very low certainty evidence about health effects)
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Implementation considerations

All implementation considerations for OIT (see
Implementation considerations) also apply to OIT
with omalizumab. In addition, dosing of anti-IgE
needs to be based on serum total IgE measure-
ment and body mass/weight.

Panel members agreed that the monitoring of
the OIT with anti-IgE should be the same as
without it, however, clinicians should also monitor
symptoms after anti-IgE injection.

Panel members found the following to be
currently the main barriers to implementation of
omalizumab (in addition to the barriers for imple-
mentation of OIT itself):

- additional cost to already expensive OIT

- limited access to omalizumab in many countries
(in some jurisdictions patients with coexisting
severe asthma and/or chronic spontaneous urti-
caria may be more likely to have access to
omalizumab).

Currently in all jurisdictions using omalizumab
for OIT would be off label.

Implications for further research

The panel identified a need for high-quality
research regarding the following topics:

1. Dosing of omalizumab and duration of treat-
ment with omalizumab in the context of food
OIT.

2. Identification of patients who would benefit the
most from using omalizumab in this context.

3. Well designed and executed RCTs measuring
important desirable and undesirable health ef-
fects and quality of life.

Question 3: Should oral immunotherapy with
baked cow’s milk, rather than no immunotherapy,
be used for persons with IgE-mediated CMA who
do not tolerate unheated and baked cow’s milk?

Summary of evidence, benefits, and harms

Summary of findings table (see Online
Supplement) presents details of our systematic
review of the effects of OIT with baked milk on
the outcomes of interest in people with IgE-CMA
who do not tolerate baked milk. We defined OIT
with baked milk as a specific protocol similar to
OIT with unheated milk rather than the inclusion of
small amounts of baked milk via a “milk ladder”.
We found very low certainty evidence from 2 series
of cases that OIT with baked milk may increase the
risk of adverse effects with possibly increased
ability to consume baked milk assessed with either
passing a supervised graded food challenge with
254 ml of unheated cow’s milk or ability to eat
1.3 g/d of baked milk protein.73,74 Panel members
judged the beneficial and undesirable effects to
be small to moderate. They noted that the ability
to tolerate baked milk would allow patients to
substantially expand their diet. Panel members
also noted that lack of controls does not allow an
estimate of what proportion of those who were
able to eat baked milk after OIT gained it owing
to OIT or naturally outgrowing milk allergy.

Assumed values and preferences

Panel members agreed that values and prefer-
ences that people place on the outcomes of OIT
with baked milk would be the same as for OIT with
unheated milk (see Assumed values and
preferences)

Balance between desirable and undesirable health
effects

Panel members noted that the certainty of the
evidence is very low, and the conclusions are
difficult to draw. However, they thought that the
desirable and undesirable effects of OIT with
baked milk were closely balanced. Panel members
agreed that more and higher quality evidence
would be desirable to obtain and once available, it
is likely to influence the strength and the direction
of this recommendation.
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Panel members noted that the balance will ul-
timately depend on patient’s and their family’s
values and preferences.

Recommendation 3

In people with IgE-mediated CMA who do not
tolerate baked milk, we suggest that clinicians do
not use oral immunotherapy with baked cow’s milk.

(CONDITIONAL recommendation based on
very low certainty evidence about health effects)

Remark: This recommendation concerns per-
sons who react to very small doses of baked milk.
Persons with IgE-CMA who do tolerate certain
amounts of baked cow’s milk can continue
consuming it and advance with the amounts
tolerated under physician supervision.

Implementation considerations

When choosing to perform OIT with baked milk,
clinicians need to consider all implementation is-
sues similar to the OIT with unheated cow’s milk
(see Implementation considerations)

Implications for further research

The panel identified a need for high-quality
research regarding the following topics:

1. Temperature and time of heating/baking cow’s
milk products.

2. The effects of OIT with baked milk on quality of
life of patients and their family members.

3. Studies to establish the standardized protocol
(starting dose, escalation schedule, and mainte-
nancedose), safety andefficacyof bakedmilkOIT

4. Studies investigating whether baked milk OIT
couldbeutilizedas transition tounheatedmilkOIT.

5. Costs of OIT with baked milk.

Question 4: Should epicutaneous immunotherapy
with cow’s milk, rather than no immunotherapy,
be used for people with IgE-mediated CMA?

Summary of the evidence

We performed a separate systematic review of
studies that used epicutaneous immunotherapy
(EPIT) for IgE-CMA. We found 6 records that
referred to the same 2 studies.75,76 We present the
detailed results in summary of findings table in the
Online Supplement. Both studies were small and
there were no events noted for most of the
outcomes of interest. We identified 1 more
randomized trial of EPIT for milk-induced eosino-
philic esophagitis (EoE), but its results have not yet
been published.77

Conclusions and implications for further research

Panel members thought that the overall balance
of effects cannot be assessed before more evi-
dence becomes available and they suggested that
it might be prudent to perform more well
designed and executed studies investigating the
effects of EPIT for IgE-CMA. Panel members also
noted that EPIT is currently not available outside
some experimental settings and opted to recom-
mend additional research.

Recommendation 4

More rigorously designed and performed
studies of epicutaneous immunotherapy for IgE-
mediated CMA are needed to make a recom-
mendation for clinical practice. Thus, we recom-
mend that, for now, clinicians do not use
epicutaneous immunotherapy for IgE-mediated
CMA outside of the research setting.

(STRONG recommendation based on very low
certainty evidence about health effects)
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STRENGTHS AND LIMITATIONS OF THESE
GUIDELINES

The recommendations in these guidelines may
help support informed decision-making by clini-
cians, as well as individuals with IgE-CMA and their
caregivers. The strength of these guidelines is in
the diverse, international guideline panel including
clinicians treating IgE-CMA, researchers, and pa-
tients with IgE-CMA themselves, who performed
systematic reviews of available evidence and fol-
lowed the systematic GRADE approach to develop
recommendations. However, the evidence that in-
forms these guidelines has important limitations.
Recommendations about the use of omalizumab in
OIT, OIT with baked milk, and EPIT are based on
very low certainty evidence. Recommendation
about the use of OIT with unheated milk recog-
nizes that the best choice for individual patients
will depend on their values and preferences for
certain outcomes (ie, ability to consume milk vs
higher risk of severe allergic reactions during OIT),
however, no study investigated quality of life of
either the patients themselves or their caregivers.
More research may also be beneficial for assessing
the cost-effectiveness and feasibility of imple-
mentation of OIT in practice. The findings of future
research could substantially affect the recommen-
dations in these guidelines and/or make them
more specific.

WHAT OTHERS ARE SAYING AND WHAT IS
NEW IN THESE WAO GUIDELINES

The Joint Task Force on Practice Parameters,
representing the American Academy of Allergy,
Asthma & Immunology (AAAAI), the American
College of Allergy, Asthma & Immunology
(ACAAI), and the Joint Council of Allergy, Asthma
& Immunology (JCAAI) most recent guidelines for
the management of food allergy were published in
2014.78 The guidelines state that “although
immunotherapeutic approaches, such as oral
immunotherapy (OIT), in clinical trials show
promise in treating food allergy, they are not
ready for implementation in clinical practice at
the present time because of inadequate evidence
for therapeutic benefit over risks of therapy”.
These guidelines do not mention the use of
omalizumab during OIT, the OIT with baked milk,
or the epicutaneous immunotherapy.

The Canadian Society of Allergy and Clinical
Immunology (CSACI) guidelines published in 2020
state that OIT with food allergens in general,
including cow’s milk, is “recommended as a treat-
ment to achieve desensitization”.79 They add that
“short-term concomitant use of omalizumab can
be considered in challenging cases”. The
guidelines do not comment on the use of OIT
with baked milk and on the epicutaneous
immunotherapy.

The European Academy of Allergy and Clinical
Immunology (EAACI) Guidelines from 2018 on
allergen immunotherapy of the IgE-mediated food
allergy state that “OIT is recommended as a
treatment option to increase threshold of reaction
while on treatment in children with persistent
cow’s milk allergy, from around 4–5 years of age”
and that “no recommendation can be made about
OIT as a treatment option in adults with persistent
cow’s milk allergy”.80

The authors stated that a “combination of OIT
with biologicals (such as omalizumab) may
enhance safety of immunotherapy” and that “in
patients with systemic reactions, individualized
schedules with a longer and slower up-dosing
phase, and premedication (antihistamines, or
omalizumab) may be considered”. The EAACI
guidelines do not comment on the use of OIT with
baked milk or the epicutaneous immunotherapy.

Expert panel selected from members of the
Spanish Society of Pediatric Allergology, Asthma
and Clinical Immunology (SEICAP) and the Spanish
Society of Allergology and Clinical Immunology
(SEAIC) published the Spanish guidelines on OIT
for food allergy in 2017.81 The authors concluded
that “OIT is effective in inducing desensitization in
most patients with IgE-mediated CM and egg al-
lergy, although the results in terms of long-term
tolerance are not clear”. The guideline also men-
tions immunotherapy with baked milk but there
are no specific recommendations: “in patients who
do not tolerate extensively heated milk, desensiti-
zation has been attempted with this form of the
product (ie, baked milk), although with little suc-
cess”. The guidelines do not comment on the use
of omalizumab with OIT or the epicutaneous
immunotherapy.
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REVISION OR ADAPTATION OF THESE
GUIDELINES

After publication of these guidelines, WAO will
maintain them through surveillance for new evi-
dence, ongoing review by experts, and regular
revisions.

Adaptation of these guidelines may be neces-
sary in many circumstances. We encourage all
stakeholders who would like to adapt the recom-
mendations to their local circumstances to use the
attached evidence-to-decision tables (see Online
Supplement 1) and to follow the systematic and
transparent GRADE-ADOLOPMENT process.26
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Evidence-to-Decision table for question 1 
 
Should oral immunotherapy with cow's milk vs. no immunotherapy be used for IgE-mediated cow's milk allergy? 
 
QUESTION 
Should oral immunotherapy with cow's milk vs. no immunotherapy be used for IgE-mediated cow's milk allergy? 
POPULATION: IgE-mediated cow's milk allergy 

INTERVENTION: oral immunotherapy with cow's milk 

COMPARISON: no immunotherapy 

MAIN OUTCOMES: Anaphylaxis; Use of IM epinephrine; Discontinuation of treatment due to adverse effects and/or symptoms; Gastrointestinal symptoms (severe); Severe respiratory symptoms/wheezing; 
Generalized erythema or urticaria; Angioedema; Ability to drink cow's milk and eat dairy products without a reaction; Ability to accidentally consume a small amount of cow's milk without a 
reaction; Duration of sustained tolerance of milk (when achieved); Emergency department visit; Death; Any adverse effects; Mild respiratory symptoms; Mild laryngospasm; Lip/mouth pruritus; 
Hospital admission; Eosinophilic esophagitis; Quality of life of children; Quality of life of the caregivers; 

SETTING: allergy specialty clinics 

PERSPECTIVE: individual patient 

ASSESSMENT 
Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
● Moderate 
○ Large 
○ Varies 
○ Don't know 

Please see the attached evidence profile  Panel members thought that the ability to accidentally consume a small amount of 
cow's milk or milk products without a reaction is the main benefit of OIT by 
protecting patients from accidental anaphylaxis in daily life. Patients would still 
have to avoid milk, but much less strictly. 
Half of panel members thought that the benefits were moderate and the other half 
that they were large.  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large 
● Moderate 
○ Small 
○ Trivial 
○ Varies 
○ Don't know 

Please see the attached evidence profile Majority of panel members thought that the undesirable effects were moderate 
and some thought they were large. 
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Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
○ Low 
● Moderate 
○ High 
○ No included studies 

Please see the attached evidence profile  
This is the lowest certainty across the critical outcomes. There is moderate 
certainty about both desirable and undesirable outcomes. 

  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or variability 
● Possibly important uncertainty or variability 
○ Probably no important uncertainty or 
variability 
○ No important uncertainty or variability  

Students with food allergy perceive a tension between maintaining their social 
wellbeing and physical safety, expressing concern about the social implications of 
food allergy and interventions to manage it. 
1. Dean J, Fenton NE, Shannon S, Elliott SJ, Clarke A. Disclosing food allergy status in 
schools: health-related stigma among school children in Ontario. Health Soc Care 
Community 2016;24:e43-52. 
Among children with food allergy, there is variability in risk perception, risk-
taking behaviors, the level of concern they express about having food allergy, and 
how they balance threats to their social identity with threats to their personal 
safety. 
2. Akeson N, Worth A, Sheikh A. The psychosocial impact of anaphylaxis on young 
people and their parents. Clin Exp Allergy 2007;37:1213-20. 
3. Cummings AJ, Knibb RC, Erlewyn-Lajeunesse M, King RM, Roberts G, Lucas JSA. 
Management of nut allergy influences quality of life and anxiety in children and 
their mothers. Pediatr Allergy Immunol 2010;21:586-94. 
4. Monks H, Gowland MH, MacKenzie H, Erlewyn-Lajeunesse M, King R, Lucas JS, et 
al. How do teenagers manage their food allergies? Clin Exp Allergy 2010;40:1533-
40. 
5. Fenton NE, Elliott SJ, Cicutto L, Clarke AE, Harada L, McPhee E. Illustrating risk: 
anaphylaxis through the eyes of the food-allergic child. Risk Anal 2011;31:171-83. 
6. Sampson MA, Munoz-Furlong A, Sicherer SH. Risk-taking and coping strategies of 
adolescents and young adults with food allergy. J Allergy Clin Immunol 
2006;117:1440-5. 
7. Sommer I, Mackenzie H, Venter C, Dean T. An exploratory investigation of food 
choice behavior of teenagers with and without food allergies. Annals of Allergy, 
Asthma and Immunology 2014;112:446-52.  

Panel members agreed that patients with IgE-mediated CMA place high value on 
avoiding severe and fatal allergic reactions. However, there might be important 
variability in how they value other outcomes. For example, some school-aged 
patients may place more or less value on the ability to drink milk and eat dairy 
relative to the ability to take part in social activities (e.g. OIT might preclude going 
on school trips that would require missing one or more daily doses of OIT, making 
OIT too difficult or not feasible).  
Some older patients are likely to vary in their perception of burden related to OIT: 
e.g. avoiding exercise after taking a daily dose of OIT or requirement for regular 
daily dosing. 
Patient and family goals may differ: some may value more the ability to drink milk, 
others may just wish to avoid an allergic reaction.  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the intervention or 

Please see the attached evidence profile Panel members thought that the overall balance of effects does not favor either 
intervention. However, they acknowledged that it mostly depends on values and 
preferences that patients and/or their caregivers assign to particular outcomes. For 
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the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
● Varies 
○ Don't know 

those who value more the ability to drink milk, compared with advese efects during 
OIT, tha balance may favor OIT. For those who place more value on avoiding allergic 
reactions, the balance may favor staying on elimination diet without OIT.  

Resources required 
How large are the resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Large costs 
○ Moderate costs 
○ Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know 

No research evidence was found.  Panel members noted that the estimates of the direct and indirect costs of OIT 
with milk are currently not available. 
Based on personal experience of panel members, cost of OIT is likely to be large, 
because it requires trained health care professionals and clinical facilities in order to 
provide OIT, and the availability of emergency physician to provide advice during 
maintenance at home.  
Majority of panel members thought that the additional costs of OIT are large and 
others thought that they were moderate. 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
○ Probably reduced 
○ Probably no impact 
○ Probably increased 
○ Increased 
● Varies 
○ Don't know  

No research evidence was found.  OIT is currently not reimbursed in many countries and many third-party health 
insurance systems do not cover it, so it would be available only to more affluent 
families that could cover the cost out of the pocket or through an expensive health 
insurance. 
Cost and availability of specialized facilities to perform OIT are more likely to limit 
implementation in jurisdictions where fewer resources are available.  
Panel members thought that the impact on health equity would vary depending on 
who bears the cost of OIT (patients and families themselves, public health care 
system, or private third party payers) and whether or not all or only selected more 
expensive insurance systems would cover OIT.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
● Varies 
○ Don't know  

No research evidence was found.  The autonomy of patients (e.g. not doing physical exercises after OIT) as well as 
parents (need to supervise the child) may be affected. 
Clinicians as well as family members may vary in their perception of risk and the 
relative value they place on avoiding reactions with accidental exposure to milk or 
with OIT. Thus, some clinicians and family members may be reluctant to administer 
or accept OIT while others will not. Some clinicians may not accept the risk of 
allergic reactions that occur during OIT in their offices. 
Preschool and school personnel may not accept providing and/or supervising milk 
OIT during school trips.  
Third party payers may not accept the additional cost of specialized health care 
personnel and clinical facilities required for OIT. 
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The long-term effects and persistence of desensitization are still being investigated. 
This uncertainty influences the variability in acceptance of OIT by patients, their 
families, clinicians, and third party payers. The general perception of importance of 
food allergy varies across cultures and also affects the acceptability of related 
interventions.  

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know  

No research evidence was found.  Panel members found the following to be currently the main barriers to 
implementation: 
- additional cost of OIT 
- limited availability and access to OIT in many countries 
- limited and variable availability of facilities for OIT 
- limited availability of allergy specialists who would have to provide and supervise 
OIT 
- need for education and training for patients and their families 
- need to start OIT in a hospital (in settings in which it is required). 
School personnel is unlikely to provide or supervise OIT if it needs to be done on a 
school trip. Parents or other caregivers would have to accompany children on those 
occasions. 
Lifelong or long-term OIT may not be sustainable owing to its cumulative cost and 
burden. 
The inappropriate use of milk OIT would increase the risk of serious adverse effects 
in children with severe food allergies. However, it would be unlikely if it was used in 
patients correctly diagnosed with IgE-mediated CMA and properly administered by 
allergy specialists.  

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large – Varies Don't know 

UNDESIRABLE EFFECTS Large Moderate Small Trivial – Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High –  No included studies 

VALUES 
Important uncertainty 

or variability 

Possibly important 
uncertainty or 

variability 

Probably no important 
uncertainty or 

variability 

No important 
uncertainty or 

variability 
– – – 

BALANCE OF EFFECTS Favors the comparison Probably favors the 
comparison 

Does not favor either 
the intervention or the 

comparison 

Probably favors the 
intervention 

Favors the intervention Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 

savings Moderate savings Large savings Varies Don't know 
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 JUDGEMENT 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes – Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes – Varies Don't know 

 
 

TYPE OF RECOMMENDATION 
Strong recommendation against the 

intervention 
Conditional recommendation against the 

intervention 
Conditional recommendation for either 

the intervention or the comparison 
Conditional recommendation for the 

intervention 
Strong recommendation for the 

intervention 

○  ○  ●  ○  ○  

CONCLUSIONS 
Recommendation 
Recommendation 1A:  
We suggest oral immunotherapy with fresh cow's milk, rather than no immunotherapy, for those people with IgE-mediated CMA who place a higher value on being able to drink milk (even small amounts) with less need 
to follow a strict avoidance diet, and a lower value on allergic reactions during oral immunotherapy.  
(CONDITIONAL recommendation based on moderate certainty evidence) 
 
Recommendation 1B:  
We suggest that clinicians do not use oral immunotherapy with cow’s milk, compared with using it, in those people with IgE-mediated CMA who place a higher value on avoiding allergic reactions during oral 
immunotherapy, and a lower value on being able to drink cow's milk (even small amounts) with less need to follow a strict avoidance diet.  
(CONDITIONAL recommendation based on moderate certainty evidence) 

Justification 
Panel members thought that the choice whether to accept OIT will mostly depend on the value that they place on particular outcomes.  

Subgroup considerations 
Patients with persistent reactions who are unlikely to outgrow CMA may benefit from OIT more than those who are still likely to outgrow it. 

Implementation considerations 
Diagnosis of IgE-mediated CMA must be confirmed before commencing milk OIT.  
When choosing to preform OIT, clinicians may want to consider the following situations that may be contraindications for starting and for continuation of OIT:  
- a patient and her/his family are not able to follow the protocol  
- a patient and family have no access to epinephrine and/or is not able to properly use it when needed 
- a physician managing OIT is not able to devote sufficient time and resources to properly administer and monitor OIT. 
- a patient has a history of confirmed previous frequent severe reactions 
- a child has persistent gastrointestinal symptoms 
- a patient has a concomitant asthma that is not well controlled. 

Monitoring and evaluation 
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When choosing to preform OIT, clinicians need to monitor the symptoms in all patients and proper nutrition in small children. 

Research priorities 
The panel identified the following priorities for research in this area: 
1. Properly designed and executed experimental studies (RCTs) in patients with moderate and severe CMA (including those with previous severe anaphylaxis) that would measure and report all important outcomes, and 
that would investigate: 
- sustainability of the long-term beneficial effects 
- short-term and long-term adverse effects  
- relative effects of different doses (especially the staring dose) and different protocols of OIT to identify the best balance between desirable and undesirable effects of OIT  
- the effects of OIT with unheated milk compared with baked milk. 
2. Studies are also needed to provide more information about: 
- predictors of response to OIT 
- resources required to offer OIT and its cost-effectiveness. 
3. Qualitative studies of patients' and their families' knowledge about CMA and OIT and understanding the benefits and risks, and their expectations from the management of milk allergy (values and preferences).  
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Evidence-to-Decision table for question 2 
 
Should omalizumab vs. no anti-IgE antibody be used for patients who receive OIT for IgE-mediated CMA? 
 
QUESTION 
Should omalizumab vs. no anti-IgE antibody be used for patients who receive OIT for IgE-mediated CMA? 
POPULATION: patients who receive OIT for IgE-mediated CMA 

INTERVENTION: omalizumab 

COMPARISON: no anti-IgE antibody 

MAIN OUTCOMES: Anaphylaxis RCT; Anaphylaxis (Observational studies); Use of IM epinephrine (adrenaline) RCT; Use of IM epinephrine (adrenaline) NRS; Adverse effect leading to the discontinuation of 
treatment; Adverse effect leading to the discontinuation of treatment OBS; Severe gastrointestinal symptoms RCT; Severe gastrointestinal symptoms OBS; Severe respiratory 
symptoms/wheezing RCT; Severe respiratory symptoms/wheezing OBS; Generalized erythema or urticaria RCT; Generalized erythema or urticaria OBS; Ability to drink cow's milk and eat dairy 
products without a reaction; Ability to accidentally consume a small amount of cow's milk without a reaction; Ability to drink cow's milk reintroduced after a period of not consuming milk and 
milk products; Ability to accidentally consume a small amount of cow's milk reintroduced after a period of not consuming milk and milk products; Emergency department visit RCT; Emergency 
department visit OBS; Hospital admission; Hospital admission OBS; Eosinophilic esophagitis; Quality of life of patients; Quality of life of the caregivers; Any adverse effect; 

SETTING: tertiary care allergy clinic 

PERSPECTIVE: individual patient 

ASSESSMENT 
Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
● Moderate 
○ Large 
○ Varies 
○ Don't know 

See the attached Evidence Profile  Most panel members thought that the desirable effects were 
moderate, despite some judging them as small or trivial. 
Anti-IgE allow for quicker updosing of the OIT. However, the 
frequency of adverse effects of OIT after the discontinuation of 
anti-IgE also needs to be clarified. 

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large 
○ Moderate 
● Small 
○ Trivial 

See the attached Evidence Profile  One panel member thought that the undesirable effects were 
trivial. 
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○ Varies 
○ Don't know 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies 

See the attached Evidence Profile  
Certainty of evidence is the lowest rating across the critical outcomes. 

  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or variability 
● Possibly important uncertainty or variability 
○ Probably no important uncertainty or 
variability 
○ No important uncertainty or variability  

Children with food allergy perceive a tension between maintaining their social wellbeing and 
physical safety, expressing concern about the social implications of food allergy and interventions 
to manage it. 
1. Dean J, Fenton NE, Shannon S, Elliott SJ, Clarke A. Disclosing food allergy status in schools: health-
related stigma among school children in Ontario. Health Soc Care Community 2016;24:e43-52. 
 
Among children with food allergy, there is variability in risk perception, risk-taking behaviors, the 
level of concern they express about having food allergy, and how they balance threats to their 
social identity with threats to their personal safety. 
2. Akeson N, Worth A, Sheikh A. The psychosocial impact of anaphylaxis on young people and their 
parents. Clin Exp Allergy 2007;37:1213-20. 
3. Cummings AJ, Knibb RC, Erlewyn-Lajeunesse M, King RM, Roberts G, Lucas JSA. Management of nut 
allergy influences quality of life and anxiety in children and their mothers. Pediatr Allergy Immunol 
2010;21:586-94. 
4. Monks H, Gowland MH, MacKenzie H, Erlewyn-Lajeunesse M, King R, Lucas JS, et al. How do 
teenagers manage their food allergies? Clin Exp Allergy 2010;40:1533-40. 
5. Fenton NE, Elliott SJ, Cicutto L, Clarke AE, Harada L, McPhee E. Illustrating risk: anaphylaxis through 
the eyes of the food-allergic child. Risk Anal 2011;31:171-83. 
6. Sampson MA, Munoz-Furlong A, Sicherer SH. Risk-taking and coping strategies of adolescents and 
young adults with food allergy. J Allergy Clin Immunol 2006;117:1440-5. 
7. Sommer I, Mackenzie H, Venter C, Dean T. An exploratory investigation of food choice behavior of 
teenagers with and without food allergies. Annals of Allergy, Asthma and Immunology 2014;112:446-
52.  

Panel members agreed that patients with IgE-mediated CMA 
place high value on avoiding severe and fatal allergic reactions. 
However, there might be important variability in how they 
value other outcomes. For example, some school-aged patients 
may place more or less value on the ability to drink milk and eat 
dairy relative to the ability to take part in social activities (e.g. 
OIT might preclude going on school trips that would require 
missing one or more daily doses of OIT, making OIT too difficult 
or not feasible).  
Some older patients are likely to vary in their perception of 
burden related to OIT: e.g. avoiding exercise after taking a daily 
dose of OIT or requirement for regular daily dosing. 
Patient and family goals may differ: some may value more the 
ability to drink milk, others may just wish to avoid an allergic 
reaction.  
Children would prefer to avoid injections. 

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the intervention or the 
comparison 

See the attached Evidence Profile Majority of panel members thought that the balance of efects 
favors omalizumab.  
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● Probably favors the intervention 
○ Favors the intervention 
○ Varies 
○ Don't know 

Resources required 
How large are the resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Large costs 
○ Moderate costs 
○ Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know  

The use of Omalizumab results in an increase in costs. The mean cost of this drug in children over 6 
years old has been estimated to be € 1,311 per month in Italy (Valluzzi, 2019).  
In Spain median monthly cost of adding omalizumab to OIT was €1,100 (€738–€2,952) per patient, 
including the initial dose. (Larrosa Garcia 2019). 

In some countries the treatment costs may be covered by the 
health system or reimbursed by insurance if the child also has 
refractory asthma.  
The high cost of Omalizumab can limit global availability of this 
treatment. 
High costs may also lead families to not complete treatment.  
Specialized health professionals and clinical facilities are needed.  
Cost of omalizumab is different in different 
countries/jurisdictions and also may depend on who bears the 
cost. 
Omalizumab is usually used for 4 months in the protocols, so the 
total cost would be 4x monthly cost. Some patients may require 
longer administration. 
Panel members also noted that the estimates of the direct and 
indirect costs of OIT with milk are currently not available and 
there is no cost effectiveness analysis of using omalizumab in 
OIT. 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
● Probably reduced 
○ Probably no impact 
○ Probably increased 
○ Increased 
○ Varies 
○ Don't know  

No research evidence has been found. Omalizumab for OIT and OIT itself are currently not reimbursed 
in any country and many third-party health insurance systems 
do not cover it, so it would be available only to more affluent 
families that could cover the cost out of the pocket or through 
an expensive health insurance. 
Cost and availability of specialized facilities to perform OIT and 
administer omalizumab are more likely to limit implementation 
in jurisdictions where fewer resources are available.  
Panel members thought that the impact on health equity would 
vary depending on who bears the cost (patients and families 
themselves, public health care system, or private third party 
payers). 
Scarcity of specialized clinics and professionals may lead to 
barriers in accessing treatment (e.g.: long distance travel and 
costs for patients), especially in rural and remote areas, and in 
developing countries.  

Acceptability 
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Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
● Varies 
○ Don't know  

No research evidence has been identified. Panel members were divided whether or not the addition of 
omalizumab to OIT with cow's milk would be acceptable to 
stakeholders. The main barrier to acceptability mentioned was 
the cost of therapy. 
 
 
Low certainty of evidence of the effect of omalizumab for CMA 
may reduce acceptance. 
 
Clinicians as well as family members may vary in their 
perception of risk and the relative value they place on avoiding 
reactions with accidental exposure to milk or with OIT. Thus, 
some clinicians and family members may see value in adding 
omalizumab to OIT while others will not.  
Preschool and school personnel may not accept providing 
and/or supervising milk OIT during school trips.  
Third party payers may not accept the additional cost. 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
● Varies 
○ Don't know  

No research evidence has been identified. Panel members found the following to be currently the main 
barriers to implementation of omalizumab (in addition to the 
barriers for implementation of OIT itself): 
- additional cost to already expensive OIT 
- limited access to omalizumab in many countries. 
 
Currently in all jurisdictions using omalizumab for this indication 
would be off-label. 

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large – Varies Don't know 

UNDESIRABLE EFFECTS Large Moderate Small Trivial – Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High – – No included studies 

VALUES 
Important uncertainty 

or variability 

Possibly important 
uncertainty or 

variability 

Probably no important 
uncertainty or 

variability 

No important 
uncertainty or 

variability 

– – 
– 
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 JUDGEMENT 

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 

comparison 

Does not favor either 
the intervention or the 

comparison 

Probably favors the 
intervention Favors the intervention Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 

savings Moderate savings Large savings Varies Don't know 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes – Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes – Varies Don't know 

 
 
TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against the 
intervention 

Conditional recommendation for either the 
intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○  ○  ○  ●  ○  

CONCLUSIONS 
Recommendation 
We suggest that clinicians use omalizumab, compared with not using it, during the initiation of oral immunotherapy with fresh cow's milk in people with IgE-mediated CMA. 
(CONDITIONAL recommendation based on very low certainty evidence) 

Justification 
The balance of health effects favors adding omalizumab to milk OIT, however, cost of omalizumab may reduce its accessibility in many settings. 

Subgroup considerations 
None 

Implementation considerations 
1. Diagnosis of IgE-mediated CMA must be confirmed before commencing milk OIT. 
2. When choosing to preform OIT, clinicians might consider the following situations that may be contraindications for starting and for continuation of OIT in general:  
- a patient and her/his family are not able to follow the protocol  
- a patient and family have no access to epinephrine and/or is not able to properly use it when needed 
- a physician managing OIT is not able to devote sufficient time and resources to properly administer and monitor OIT. 
- a patient has a history of confirmed previous frequent severe reactions 
- a child has persistent gastrointestinal symptoms 
- a patient has a concomitant asthma that is not well controlled. 
3. Dosing of anti-IgE needs to be based on serum total IgE measurement.  
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NOTE: Patients with coexisting severe asthma and/or chronic spontaneous urticaria may be more likely to have access to omalizumab. 

Monitoring and evaluation 
1. Monitor symptoms after anti-IgE injection. 
2. Monitoring of the OIT with anti-IgE should be the same as without it. 

Research priorities 
1. Dosing of omalizumab and duration of treatment with omalizumab in the context of food OIT. 
2. Patient identification that would benefit the most. 
3. Well designed and executed RCTs measuring important desirable and undesirable health effects and quality of life.  
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Evidence-to-Decision table for question 3 
 
Should OIT with baked milk vs. no OIT be used for patients with IgE-CMA who do not tolerate baked milk? 
 
QUESTION 
Should OIT with baked milk vs. no OIT be used for patients with IgE-CMA who do not tolerate baked milk? 
POPULATION: patients with IgE-CMA who do not tolerate baked milk 

INTERVENTION: OIT with baked milk 

COMPARISON: no OIT 

MAIN OUTCOMES: Anaphylaxis; Use of IM epinephrine; Discontinuation of treatment due to adverse effects and/or symptoms; Severe gastrointestinal symptoms; Severe respiratory symptoms/wheezing; 
Generalized urticaria or erythema; Ability to drink cow's milk and eat dairy products without a reaction; Ability to accidentally consume a small amount of cow's milk without a reaction; Ability to 
drink cow's milk reintroduced after a period of abstaining from milk and milk products; Emergency department visit; Hospital admission; Eosinophilic esophagitis; Quality of life of children; 
Quality of life of the caregivers; Lip/mouth pruritus; Angioedema; Any adverse effect; 

SETTING: Outpatient allergy clinic 

PERSPECTIVE: Individual patient 

ASSESSMENT 
Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
● Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know  

See attached evidence profile. Some panel members thought that the effect may be larger than small, 
noting that the ability to tolerate baked milk would allow to 
substantially expand patient's diet. Panel members also noted that lack 
of controls does not allow to estimate what proportion of those who 
were able to eat baked milk after OIT gained it owing to OIT or 
naturally outgrowing milk allergy.  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large 
● Moderate 
○ Small 
○ Trivial 
○ Varies 
○ Don't know  

See attached evidence profile. Some panel members thought that the undesirable effects were small 
and others that they were large, however, the majority considered 
them moderate. 
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Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies  

See attached evidence profile. 
This is the lowest certainty across the critical outcomes.   

Estimates of the effects of OIT with baked milk come from 2 series of 
cases with additional limitations. 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or variability 
● Possibly important uncertainty or variability 
○ Probably no important uncertainty or 
variability 
○ No important uncertainty or variability  

Children and adolescents with food allergy perceive a tension between maintaining their 
social wellbeing and physical safety, expressing concern about the social implications of food 
allergy and interventions to manage it. 
1. Dean J, Fenton NE, Shannon S, Elliott SJ, Clarke A. Disclosing food allergy status in schools: 
health-related stigma among school children in Ontario. Health Soc Care Community 
2016;24:e43-52. 
Among children with food allergy, there is variability in risk perception, risk-taking behaviors, 
the level of concern they express about having food allergy, and how they balance threats to 
their social identity with threats to their personal safety. 
2. Akeson N, Worth A, Sheikh A. The psychosocial impact of anaphylaxis on young people and 
their parents. Clin Exp Allergy 2007;37:1213-20. 
3. Cummings AJ, Knibb RC, Erlewyn-Lajeunesse M, King RM, Roberts G, Lucas JSA. Management 
of nut allergy influences quality of life and anxiety in children and their mothers. Pediatr Allergy 
Immunol 2010;21:586-94. 
4. Monks H, Gowland MH, MacKenzie H, Erlewyn-Lajeunesse M, King R, Lucas JS, et al. How do 
teenagers manage their food allergies? Clin Exp Allergy 2010;40:1533-40. 
5. Fenton NE, Elliott SJ, Cicutto L, Clarke AE, Harada L, McPhee E. Illustrating risk: anaphylaxis 
through the eyes of the food-allergic child. Risk Anal 2011;31:171-83. 
6. Sampson MA, Munoz-Furlong A, Sicherer SH. Risk-taking and coping strategies of adolescents 
and young adults with food allergy. J Allergy Clin Immunol 2006;117:1440-5. 
7. Sommer I, Mackenzie H, Venter C, Dean T. An exploratory investigation of food choice 
behavior of teenagers with and without food allergies. Annals of Allergy, Asthma and 
Immunology 2014;112:446-52.  

Panel members agreed that patients with IgE-mediated CMA place 
high value on avoiding severe and fatal allergic reactions. However, 
there might be important variability in how they value other 
outcomes. For example, some school-aged patients may place more or 
less value on the ability to drink milk and eat dairy relative to the 
ability to take part in social activities (e.g. OIT might preclude going on 
school trips that would require missing one or more daily doses of OIT, 
making OIT too difficult or not feasible).  
Some older patients are likely to vary in their perception of burden 
related to OIT: e.g. avoiding exercise after taking a daily dose of OIT or 
requirement for regular daily dosing. 
Patient and family goals may differ: some may value more the ability 
to drink milk, others may just wish to avoid an allergic reaction.  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
● Probably favors the comparison 
○ Does not favor either the intervention or 
the comparison 
○ Probably favors the intervention 
○ Favors the intervention 

See attached evidence profile.  Panel members noted that the number of participants in the studies 
was very small and the conclusions are difficult to draw.  
Currently available evidence suggests that the undesirable effects may 
outweigh the desirable ones. However, the certainty of the evidence is 
very low and further studies, if done, are likely to influence this 
balance. 
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○ Varies 
○ Don't know  

Resources required 
How large are the resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Large costs 
○ Moderate costs 
○ Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know  

No research evidence was found. Based on personal experience of panel members, cost of OIT is likely to 
be at least moderate; majority of panel members thought it would be 
large.  
 
 
Panel members agreed that the direct cost of OIT with baked milk 
would be similar to OIT with fresh milk and that the determinants of 
the cost would be the same. 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
○ Probably reduced 
○ Probably no impact 
○ Probably increased 
○ Increased 
● Varies 
○ Don't know  

No research evidence was found. OIT is currently not reimbursed in many countries and many third-
party health insurance systems do not cover it, so it would be 
available only to more affluent families that could cover the cost out 
of the pocket or through a more expensive health insurance. 
Cost and availability of specialized facilities to perform OIT are more 
likely to limit implementation in jurisdictions where fewer resources 
are available.  
Panel members thought that the impact on health equity would vary 
depending on who bears the cost of OIT (patients and families 
themselves, public health care system, or private third party payers) 
and whether or not all or only selected more expensive insurance 
systems would cover OIT.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
● Varies 
○ Don't know  

No research evidence was found. The autonomy of patients (e.g. not doing physical exercises after OIT) 
as well as parents (e.g. need to supervise OIT and intervene if 
necessary) may be affected. 
Clinicians as well as family members may vary in their perception of 
risk and the relative value they place on avoiding reactions with 
accidental exposure to milk or with OIT. Thus, some clinicians and 
family members may be reluctant to administer or accept OIT while 
others will not. Some clinicians may not accept the risk of allergic 
reactions that occur during OIT in their offices. 
Preschool and school personnel may not accept providing and/or 
supervising milk OIT during school trips.  
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Third party payers may not accept the additional cost of specialized 
health care personnel and clinical facilities required for OIT. 
The long-term effects and persistence of desensitization are still being 
investigated. This uncertainty influences the variability in acceptance 
of OIT by patients, their families, clinicians, and third party payers. The 
general perception of importance of food allergy varies across cultures 
and also affects the acceptability of related interventions. 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know  

No research evidence was found. Panel members found the following to be currently the main barriers 
to implementation: 
- additional cost of OIT 
- limited availability and access to OIT in many countries 
- limited and variable availability of facilities for OIT 
- limited availability of allergy specialists who would have to provide 
and supervise OIT 
- need for education and training for patients and their families 
- need to start OIT in a hospital (in settings in which it is required). 
School personnel is unlikely to provide or supervise OIT if it needs to 
be done on a school trip. Parents or other caregivers would have to 
accompany children on those occasions. 
Lifelong or long-term OIT may not be sustainable owing to its 
cumulative cost and burden. 
The inappropriate use of milk OIT would increase the risk of serious 
adverse effects in children with severe food allergies. However, it 
would be unlikely if it was used in patients correctly diagnosed with 
IgE-mediated CMA and properly administered by allergy specialists.  

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large – Varies Don't know 

UNDESIRABLE EFFECTS Large Moderate Small Trivial – Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High – – No included studies 

VALUES 
Important uncertainty 

or variability 

Possibly important 
uncertainty or 

variability 

Probably no important 
uncertainty or 

variability 

No important 
uncertainty or 

variability 
– – – 

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 

comparison 

Does not favor either 
the intervention or the 

comparison 

Probably favors the 
intervention Favors the intervention Varies Don't know 
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 JUDGEMENT 

RESOURCES REQUIRED Large costs Moderate costs Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes – Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes – Varies Don't know 

 

TYPE OF RECOMMENDATION 
Strong recommendation against the 

intervention 
Conditional recommendation against the 

intervention 
Conditional recommendation for either  

the intervention or the comparison 
Conditional recommendation for the 

intervention 
Strong recommendation for the 

intervention 

○  ●  ○  ○  ○  

CONCLUSIONS 
Recommendation 
In people with IgE-mediated CMA who do not tolerate baked milk, we suggest that clinicians do not use oral immunotherapy with baked cow’s milk.  
(CONDITIONAL recommendation based on very low certainty evidence) 
 
Remark: Persons with IgE-mediated CMA who do tolerate specific amounts of baked cow’s milk can continue consuming it. 

Justification 
Balance of the desirable and undesirable effects is unclear because of the very low certainty of the evidence. Panel members agreed that more and higher quality evidence would be desirable to obtain and once 
available, it is likely to influence the strength but also the direction of this recommendation. 
Panel members thought that in any case the balance will depend on patient's and family's values and preferences.  

Subgroup considerations 
No specific subgroups were identified. 

Implementation considerations 
Diagnosis of IgE-mediated CMA with reactions to baked milk must be confirmed before commencing OIT with baked milk.  
When choosing to preform OIT, clinicians may want to consider the following situations that may be contraindications for starting and for continuation of OIT:  
- a patient and her/his family is not able to follow the protocol  
- a patient and family has no access to epinephrine and/or is not able to properly use it when needed 
- a physician managing OIT is not able to devote sufficient time and resources to properly administer and monitor OIT. 
- a patient has a history of confirmed previous frequent severe reactions to baked cow's milk 
- a child has persistent gastrointestinal symptoms 
- a patient has a concomitant asthma that is not well controlled. 

Monitoring and evaluation 
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When choosing to preform OIT with baked milk, clinicians need to monitor symptoms in all patients and proper nutrition in small children. 

Research priorities 
1. Temperature and time of heating/baking cow's milk products. 
2. The effects of OIT with baked milk on quality of life of patients and their family members.  
3. Costs of OIT with baked milk.  
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Question: Should oral immunotherapy with cow's milk vs. elimination diet alone be used for IgE-mediated cow's milk allergy? 
 

Certainty assessment № of patients Effect 
Certainty Importance 

№ of studies Risk of bias Inconsistency Indirectness Imprecision Other 
considerations 

OIT with cow's 
milk 

Elimination diet 
only 

Relative 
(95% CI) 

Absolute 
(95% CI) 

Anaphylaxis 
7 RCT 1,2,3,4,5,6,7 
follow-up: 6 to 17 months 

not serious a serious b not serious  not serious c none  Only one study (De Schryver 2019) used current definition of anaphylaxis. The rate of anaphylaxis in this 
study was 1 per 100 persons per year without OIT and 550 per 100 persons per year with OIT (rate ratio: 
60.0; 95% CI: 15 to 244; rate difference: 5 more per 1 person per year (95% CI: 4 to 6)). One study 
(Skripak 2008) defined anaphylaxis as "some combination of respiratory, gastrointestinal, and/or skin 
reaction" and reported similar results. Four additional studies reported no anaphylactic reactions, 
however, they either did not provide the definition that they used or equated it with epinephrine use. 

⨁⨁⨁◯ 
MODERATE  

CRITICAL 

14 NRS 
follow-up: median 2 years 
(338 person-years) 

serious A serious B serious C not serious  none  At least 1 event: 8.9% of patients receiving OIT (95% CI: 4.3 to 13.5) (12 studies)  
Incidence rate: 44 per 100 patients per year (95% CI: 2 to 869) (5 studies) 

⨁◯◯◯ 
VERY LOW  

Use of IM epinephrine 
7 RCT 1,3,4,5,7,8 
follow-up: 4 to 12 months 

not serious d not serious  not serious  not serious  none  85/134  2/120  IRR 29.4 
(7.4 to 117.0)  

268 more per 100 patients per year  
(from 203 more to 333 more) e 

⨁⨁⨁⨁ 
HIGH  

CRITICAL 28 NRS 
follow-up: median 1 year 
(1604 person-years) 

serious A serious D not serious  not serious  none  At least 1 event during up-dosing phase of OIT: 15% of patients (95% CI: 10 to 20) (17 studies)  
At least 1 event during maintenance phase: 5% of patients (95% CI: 3 to 8) (15 studies) 
Incidence rate: 16 per 100 patients per year (95% CI: 6 to 38) (18 studies, 1 excluded from analysis).  

⨁⨁◯◯ 
LOW  

Adverse effect leading to the discontinuation of treatment 
7 RCT 1,2,3,4,5,6,7 not serious d not serious  not serious  serious f none  20/146 (13.7%)  9/132 (6.8%)  RR 1.8 

(0.84 to 3.84)  
5 more per 100 

(from 1 fewer to 19 more) g 
⨁⨁⨁◯ 

MODERATE  
CRITICAL 

16 NRS not serious  serious E not serious  not serious  none  12% (95% CI: 8 to 16). 89/768 patients starting OIT. ⨁⨁⨁◯ 
MODERATE  

Severe gastrointestinal symptoms 
5 RCT 1,2,4,5,7 
follow-up: 4 to 17 months 

not serious d not serious  serious h serious i none  45/91 (49.5%)  4/84 (4.8%)  RR 6.9 
(1.6 to 30.9) j 

28 more per 100 
(from 3 more to 100 more)  

⨁⨁◯◯ 
LOW  

CRITICAL 10 NRS 
follow-up: median 1.5 year 
(277 person-years) 

serious A serious  serious F not serious  none  At least 1 event: 31% of patients receiving OIT (95% CI: 14 to 49) (7 studies)  
Incidence rate: 258 per 100 patients per year (95% CI: 39 to 1698) (4 studies) 

⨁◯◯◯ 
VERY LOW  

Severe respiratory symptoms/wheezing 
1 RCT 4  
follow-up: 12 months 
assessed with: "nebulized 
epinephrine for respiratory 
symptoms" 

not serious d not serious  not serious  serious k none  24/30 (80.0%)  0/30 (0.0%)  RR 49.0 
(3.12 to 770.59)  

77 more per 100 
(from 62 more to 92 more) e 

⨁⨁⨁◯ 
MODERATE  

CRITICAL 

7 NRS 
follow-up: median 2 years 
(246 person-years) 

serious A not serious  serious F not serious  none  At least 1 event: 9% of patients receiving OIT (95% CI: 4 to 14) (2 studies). Additional 4 studies reported 
wheezing but did not specify its severity: 17% (95% CI: 8 to 27). 
Incidence rate: 916 per 100 patients per year (95% CI: 626 to 1339) (3 studies) 

⨁⨁◯◯ 
LOW  

Generalized erythema, urticaria and angioedema? 
5 RCT 1,2,4,5,7 
follow-up: 4 to 17 months 

not serious d,l not serious  not serious  serious m none  27/89 (30.3%)  7/82 (8.5%)  RR 2.8 
(0.74 to 10.36) n 

15 more per 100 
(from 2 fewer to 80 more)  

⨁⨁⨁◯ 
MODERATE  

CRITICAL 7 NRS 
follow-up: median 1 year 
(291 person-years) 

serious A not serious  serious G not serious  none  At least 1 event: 40% of patients receiving OIT (95% CI: 1 to 78) (4 studies)  
Incidence rate: 178 per 100 patients per year (95% CI: 59 to 541) (5 studies) 

⨁⨁◯◯ 
LOW  
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Ability to drink cow's milk and eat dairy products without a reaction 
7 RCT 1-8 
follow-up: 4 to 11 months 
assessed with: passing a 
graded food challenge with 
≥150 ml cow's milk and/or 
ability to drink cow's milk 
and eat dairy products 
without symptoms 

not serious p not serious  very serious q not serious r none s,t 100/144 (69.4%)  3/121 (2.5%)  RR 12.1 
(5.59 to 26.21) u 

28 more per 100 
(from 11 more to 63 more)  

⨁⨁⨁◯ 
MODERATE  

CRITICAL 

Ability to accidentally consume a small amount of cow's milk without a reaction 
7 RCT 1,2,3,4,5,7,8 
follow-up: range 4 months to 
11 months 
assessed with: passing a 
supervised graded food 
challenge with ≥5 ml of 
cow's milk 

not serious p not serious  very serious q not serious  none s,t 100/123 (81.3%)  4/108 (3.7%) af RR 10.4 
(5.12 to 21.11)  

35 more per 100 
(from 15 more to 74 more) af 

⨁⨁⨁◯ 
MODERATE  

CRITICAL 
13.0% af 100 more per 100 

(from 54 more to 100 more) af 

Tolerance of cow's milk when it is reintroduced after a period of not consuming milk and milk products  
0 RCT (not measured) -  -  -  -  -  -  -  -  -  -  

CRITICAL 
8 NRS 
follow-up: median 1 year 
assessed with passing 
graded OFC after 2-8 weeks 
of elimination diet 

serious A serious J serious K not serious L none  44% patients starting OIT (95% CI: 18 to 69). ⨁◯◯◯ 
VERY LOW  

Emergency department visit 
2 RCT 2,4 serious v not serious  not serious  very serious w none  There were 2 events among 48 children in OIT group and no events in control groups. Only 2 of the 11 

studies reported this outcome. 
⨁◯◯◯ 
VERY LOW  

CRITICAL 4 NRS 
follow-up: median  

serious A not serious  not serious  serious H none  1.8% of patients receiving OIT visited ED at least once (95% CI: 0 to 3.7) (4 studies) ⨁⨁◯◯ 
LOW  

Hospital admission 
0 RCT (not reported) -  -  -  -  -  - - - - - 

IMPORTANT 6 NRS 
follow-up: median 

serious A not serious  not serious  serious  none  There were no hospitalizations among 264 patients in 6 studies of OIT that reported this outcome. ⨁⨁◯◯ 
LOW  

Death 
7 RCT 1-5,9,10 
follow-up: 4 to 11 months 

not serious  not serious  not serious  not serious  none  0/129 (0.0%)  0/103 (0.0%)  not estimable  0 fewer per 100 
(from 4 fewer to 3 more) e 

⨁⨁⨁⨁ 
HIGH  IMPORTANT 

0 NRS (not reported) - - - - - - - - - -	

Mild respiratory symptoms 
5 RCT 1,4,5,7,10  
follow-up: 16 to 40 weeks 

not serious d,l not serious  not serious  serious y none  20/73 (27.4%)  1/74 (1.4%)  RR 10.0 
(2.41 to 41.43) z 

12 more per 100 
(from 2 more to 55 more)  

⨁⨁⨁◯ 
MODERATE  

IMPORTANT 7 NRS 
follow-up: median 2 years 
(246 person-years) 

serious A not serious  serious F not serious  none  16% (95% CI: 8 to 25) of patients receiving OIT (Studies did not report severity of symptoms) (5 studies) 
Incidence rate: 916 per 100 patients per year (95% CI: 626 to 1339) (3 studies) 

⨁⨁◯◯ 
LOW  

Angioedema 
4 RCT 1,2,4,7  not serious d,l not serious  not serious  serious o none  8/59 (13.6%)  0/52 (0.0%)  RR 4.7 

(0.85 to 25.82)  
12 more per 100 

(from 2 more to 22 more) e 
⨁⨁⨁◯ 

MODERATE  IMPORTANT 
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1 NRS 
follow-up: 2 years 

serious A not serious not serious very serious none 1 event among 21 patients receiving OIT (5%) ⨁◯◯◯ 
VERY LOW 

Lip or mouth pruritus, perioral rash 
5 RCT 1,2,3,4,5 serious l not serious  not serious  serious ab none  47/76 (61.8%)  1/68 (1.5%)  RR 12.8 

(2.5 to 65.4) ac,ad 
17 more per 100 

(from 2 more to 95 more)  
⨁⨁◯◯ 

LOW  
IMPORTANT 9 NRS 

follow-up: median 1 year 
(298 patient-years) 

serious A serious  not serious  not serious  none  At least 1 event: 48% patients receiving OIT (95% CI: 18 to 78) (5 studies) 
Incidence rate: 990 per 100 patients per year (95% CI: 249 to 3929) (5 studies) 

⨁⨁◯◯ 
LOW	

Eosinophilic esophagitis 
0 RCT (not reported) -  -  -  -  -  -  -  -  -  -  

IMPORTANT 6 NRS 
follow-up: 2 years 

serious A not serious  serious I serious  none  9% of patients receiving OIT (81/877) developed EoE at least once (95% CI: 4 to 15). ⨁◯◯◯ 
VERY LOW  

Quality of life of children 
0 RCT (not reported) -  -  -  -  -  -  -  -  -  -  

IMPORTANT 

1 NRS 
follow-up: 5 weeks 
assessed with food allergy 
quality of life questionnaire - 
parent form (FAQLQ-PF); 
MID: 0.5 point 

serious A not serious  serious M serious N none  FAQLQ-PF: in 21 patients QoL deteriorated, in 31 remained unchanged, and in 30 was improved.  ⨁◯◯◯ 
VERY LOW  

Quality of life of the caregivers 
0 RCT (not reported) -  -  -  -  -  -  -  -  -  -  

IMPORTANT 
0 NRS (not reported) -  -  -  -  -  -  -  -  -  -  

Any adverse effect 
6 RCT 1,2,3,4,5,7 not serious d not serious  serious x not serious  none  100/116 (86.2%)  20/100 (17.0%)  RR 3.63 

(1.73 to 7.61)  
57 more per 100 

(from 7 more to 100 more)  
⨁⨁⨁◯ 

MODERATE  
IMPORTANT 22 NRS 

follow-up: median 1.5 years 
(1158 patient-years) 

serious A not serious O very serious P not serious  none  At least 1 event: 53% patients receiving OIT (95% CI: 29 to 77) (14 studies)  
Incidence rate: 564 per 100 patients per year (95% CI: 172 to 1848) (14 studies) 

⨁◯◯◯ 
VERY LOW  

CI: Confidence interval; IRR: incidence rate ratio; MD: Mean difference; MID: minimal important difference; NRS: non-randomized (observational) study; OFC: oral food challenge; RCT: Randomized controlled trial; RR: Risk ratio 
 
Explanations 
a. The only study (De Schryver 2019) that reported direct evidence was not blinded and was stopped early because of apparent benefit. However, both of those biases are likely to underestimate adverse effects.  
b. 2 studies reported the rate of anaphylaxis with OIT between 4.7 and 5.5 per person per year and other 4 studies reported no anaphylactic reactions with OIT. This difference could not be explained with population characteristics or the type of OIT. It is possible 
that the difference is related to the definition of anaphylaxis used in individual studies; 3 studies did not report what definition was used. We did not reduce the certainty because of indirectness (one study provided a direct outcome measure) but rather because of 
inconsistency, as they seem to be related.  
c. We did not lower the certainty because of imprecision, because the results of one study that could be used provided precise estimates. If data from other studies could be used then the judgment about precision might change.  
d. Most studies were not blinded but it is unlikely that this would overestimate the risk of adverse effects.  
e. There were no events in control groups; 95% CI around the risk difference was estimated from risk difference meta-analysis.  
f. Only 29 events; confidence interval does not exclude an appreciable harm with OIT or no difference.  
g. Sensitivity analysis assuming 0 events among controls in De Schryver 2019 - RD: 12 more per 100.  
h. Studies did not report GI symptoms consistently – some may have had very different importance for patients than the others.  
i. The CI does not exclude an appreciably increased risk of GI symptoms or no difference.  
j. In 2 studies the rate of reactions per patient was reported. Across these studies the rate of GI symptoms was 21.4 times higher (95% CI: 8.9 to 51.8) with OIT than without.  
k. Only 24 events; 95% confidence interval does not exclude an appreciable benefit or an appreciable harm.  
l. Few studies reported this outcome that we considered obvious to measure and report; in general, adverse effects were reported inconsistently, using variable definitions, and sometimes precluding meaningful conclusions.  
m. There were only 34 events and the pooled confidence interval does not exclude harm from OIT or no difference.  
n. Two additional studies measured urticaria as rate of events per patient. Rate of generalized urticaria was 8.3 times higher (95% CI: 3.2 to 21.1) with OIT than without.  
o. Only 8 events; CI does not exclude an appreciable harm with OIT or no effect  
p. In some studies participants were not blinded but the results were consistent across all studies. Although the true effect might be smaller than the presented estimate, we did not rate down the certainty of evidence for risk of bias given the very strong association.  
q. It is not certain whether all those passing a graded food challenge in a clinic will also be able to tolerate an equivalent total amount of milk without a graded challenge.  
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r. Total 85 events among 217 patients  
s. There is some suggestion of publication bias as all studies were small and all showed very large effect. We did not reduce the certainty of evidence because we already reduced it for indirectness.  
t. There was a very large association that does increase the confidence in the estimated effect on an indirect outcome. However, because of this indirectness we thought that very strong association may not apply to the outcome of interest.  
u. One additional study (Morisset 2007) explicitly included only children that could tolerate at least 60 ml of milk at baseline and found a smaller effect of OIT RR: 1.44 (95% CI: 0.98 to 2.11). Another RCT published as a conference abstract only reported tolerance in 
4/11 children receiving OIT but did not report how many children achieved tolerance in control group (n = 4) (Filho 2015).  
v. Only 2 of 7 studies reported this outcome.  
w. Only 2 events in one study.  
x. There were many adverse effects with various importance to patients.  
y. There were only 21 events and the pooled confidence interval does not exclude harm from OIT or no difference.  
z. In 2 studies the rate of reactions per patient was reported. Across these studies the rate of asthma/wheezing was 11 times higher (95% CI: 0.97 to 125.0) with OIT than without.  
aa. Only 16 events in one group.  
ab. Only 50 events. CI does not exclude an appreciable harm or little difference.  
ac. Three Additional studies show small to large increase In a number of reactions per patient in the OIT group compared to controls. The results were not consistent therefore we did not combine them in meta-analysis. The rates ratios individual studies were 
880.07, 713.37, and 4.53. 
ad. One study (Lee 2013) was excluded from the analysis as ii failed to report data on the control group 
A. No control group (series of cases). Any inference requires implicit comparison.  
B. Rate of anaphylaxis varied between none to 46%. We could not explain it with the characteristics of the population or the type of OIT protocol.  
C. Most studies did not report how they defined anaphylaxis. Based on the variability of definitions used in RCTs we assumed that they would also be variable in observational studies and not reflecting the current definition.  
D. Use of epinephrine IM varied between none to 60% of patients. We could not explain it with the characteristics of the population or the type of OIT protocol.  
E. Discontinuation varied between 3% and 40%. We could not explain it with the characteristics of the population or the type of OIT protocol.  
F. We pooled data of any respiratory symptom unless it was specified to be severe. Most studies did not report the severity of symptoms.  
G. Most studies reported urticaria without mentioning its range or severity.  
H. Only 6 events among 230 patients.  
I. EoE was not confirmed with biopsy in most studies.  
J. Proportion of children being able to tolerate milk varied between 20% and 91%. We were not able to explain it with the duration and target dose of OIT, duration of avoidance diet, and the dose of milk in OFC.  
K. It is not certain whether all those passing a graded food challenge in a clinic will also be able to tolerate an equivalent total amount of milk without a graded challenge. It is also uncertain whether 2-8 weeks of strict avoidance of milk would have similar effects as a longer period of 
usual uncontrolled diet.  
L. The results were not precise, but we assumed that this is because of inconsistency and we did not reduce the already very low certainty for imprecision.  
M. Outcome was measured during the initial phase of OIT, whereas QoL of children during the whole period of treatment and after OIT is of interest.  
N. Only 82 patients.  
O. Proportion of adverse effects was very inconsistent among studies, but we assumed that this was owing to their varying definitions and reporting.  
P. There were many different adverse effects with different importance to patients. They were also inconsistently defined and reported among the studies. 
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Omalizumab compared to no anti-IgE antibody for patients who receive OIT for IgE-mediated CMA 

Patient or population: patients who receive OIT for IgE-mediated CMA  
Setting: tertiary care allergy clinic   

Outcomes 
№ of participants  

(studies) 
Follow up  

Certainty of the evidence 
(GRADE) 

Relative effect 
(95% CI) 

Anticipated absolute effects 

Risk with no anti-IgE antibody Risk difference with omalizumab 

Anaphylaxis 139 
(3 RCTs) 1,2,3 

follow up range: 9 to 26 months 
⨁◯◯◯ 

VERY LOW a,b,c 
RR 0.34 

(0.11 to 1.05)  10 per 100  7 fewer per 100 
(9 fewer to 1 more)  

125 
(11 NRS) 4 

⨁◯◯◯ 
VERY LOW a,b,c,d 

One study of OIT with multiple foods (n=41) reported 1 event in omalizumab group and 1 event in a control group 
(RR: 1.93; 95% CI: 0.13 to 28.6) (Otani 2014). 
At least 1 event occurred in a median of 34% patients receiving OIT+ omalizumab (range: 11% to 60%) (8 series 
of cases of milk OIT; n=74) (Nadeau 2011, Crisafulli 2019, Martorell-Calatayud 2016, Arasi 2017, Blasco-Valero 
2017, Demir 2018, Larrosa Garcia 2019, Paz 2019). 
Two additional series of cases of omalizumab+OIT with peanuts and multiple foods reported either no anaphylaxis 
(0/34) or 20 anaphylactic reactions among 23 patients (Andorf 2017, Brandstrom 2019). 

Use of IM epinephrine (adrenaline)  195 
(4 RCTs) 1,2,3,5 

⨁◯◯◯ 
VERY LOW a,b,c,e 

RR 0.23 
(0.05 to 0.97) f 25 per 100  19 fewer per 100 

(24 fewer to 1 fewer) f 

(7 NRS)  ⨁◯◯◯ 
VERY LOW a,b,c,d,g 

One study of OIT with multiple foods (n=41) reported 1 event in omalizumab group and 1 event in a control group 
(RR: 1.93; 95% CI: 0.13 to 28.6) (Otani 2014).  
Studies with omalizumab + milk OIT: 21% patients (range: 0% to 60%) (4 series of cases; n=33) (Nadeau 2011, 
Crisafulli 2019, Takahasi 2017, Demir 2018).  
Studies with omalizumab + peanut OIT: 23% and 47% patients (Brandstrom 2019, Schneider 2013; n=30). 

Adverse effect leading to the discontinuation of treatment  101 
(2 RCTs) 2,3 

⨁◯◯◯ 
VERY LOW a,b,h 

RR 0.41 
(0.03 to 5.30)  9 per 100  5 fewer per 100 

(8 fewer to 37 more)  

(10 NRS)  ⨁◯◯◯ 
VERY LOW a,b,d 

One study of OIT with multiple foods (n=41) reported no events (Otani 2014).  
Studies with omalizumab + milk OIT: 5% patients (range: 0% to 33%) (7 series of cases; n=58) (Nadeau 2011, 
Crisafulli 2019, Martorell-Calatayud 2016, Takahasi 2017, Arasi 2017, Larrosa Garcia 2019, Paz 2019).  
Studies with omalizumab + peanut or multiple foods OIT: 18% patients (4 series of cases; n=68) (Andorf 2017, 
Brandstrom 2019, Schneider 2013, Le 2014). 

Severe gastrointestinal symptoms 55 
(3 RCTs) 1,3,5 

⨁◯◯◯ 
VERY LOW b,h,i 

RR 0.89 
(0.51 to 1.56) j 50 per 100  5 fewer per 100 

(25 fewer to 28 more) j 

(3 NRS)  ⨁◯◯◯ 
VERY LOW a,b,i,k,l 

3 series of cases receiving omalizumab with OIT for peanut and multiple food allergy reported between 0%, 29%, 
and 38% patients with GI symptoms (n=64). (Andorf 2017, Brandstrom 2019, NCT00932282). 

Severe respiratory symptoms/wheezing  55 
(3 RCTs) 1,3,5 

⨁◯◯◯ 
VERY LOW b,h,i 

RR 0.52 
(0.34 to 1.48) m 29 per 100  14 fewer per 100 

(19 fewer to 14 more) m 

(6 NRS)  ⨁◯◯◯ 
VERY LOW a,i,k,l 

Six series of cases receiving omalizumab with OIT for milk, peanut, and multiple food allergy reported between 0% 
and 73% patients with respiratory symptoms (n=86). (Nadeau 2011, Crisafulli 2019, Arasi 2017, Andorf 2017, 
Brandstrom 2019, NCT00932282). 
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Generalized erythema or urticaria 115 
(3 RCTs) 1,3,5 

⨁◯◯◯ 
VERY LOW a,b,h,i,n 

RR 0.52 
(0.18 to 1.52) o 48 per 100  23 fewer per 100 

(39 fewer to 25 more) o 

(5 NRS)  ⨁◯◯◯ 
VERY LOW a,b,i,k 

Five series of cases receiving omalizumab with OIT for milk, peanut, and multiple food allergy reported between 
8% and 41% patients with urticaria (n=52). (Nadeau 2011, Crisafulli 2019, Arasi 2017, Brandstrom 2019, 
NCT00932282). 

Ability to drink cow's milk and eat dairy products without a 
reaction 
assessed with: passing a graded food challenge with ≥150 ml 
cow's milk and/or ability to drink cow's milk and eat dairy 
products without symptoms 

55 
(1 RCT) 3 

follow up: 7 months 
⨁⨁◯◯ 
LOW c,h,p 

RR 1.24 
(0.95 to 1.63)  71 per 100  17 more per 100 

(4 fewer to 45 more)  

Ability to accidentally consume a small amount of cow's milk 
without a reaction 
assessed with: passing a supervised graded food challenge 
with ≥5 ml of cow's milk  

64 
(2 RCTs) 1,3 

⨁⨁◯◯ 
LOW e,q 

RR 1.26 
(0.96 to 1.64)  69 per 100  18 more per 100 

(3 fewer to 44 more)  

Ability to drink cow's milk reintroduced after a period of not 
consuming milk and milk products 
assessed with: passing a graded food challenge with ≥150 ml 
cow's milk and/or ability to drink cow's milk and eat dairy 
products without symptoms  

75 
(2 RCTs) 3,5 

⨁◯◯◯ 
VERY LOW h,r 

RR 1.42 
(0.82 to 2.44)  35 per 100  15 more per 100 

(6 fewer to 51 more)  

Ability to accidentally consume a small amount of cow's milk 
reintroduced after a period of not consuming milk and milk 
products 
assessed with: passing a supervised graded food challenge 
with ≥5 ml of cow's milk  

75 
(2 RCTs) 3,5 

⨁◯◯◯ 
VERY LOW b,h 

RR 1.02 
(0.73 to 1.40)  49 per 100  1 more per 100 

(13 fewer to 19 more)  

Emergency department visit 17 
(1 NRS) 

⨁◯◯◯ 
VERY LOW a,b,k 

Only one case series of patients receiving omalizumab and OIT for peanut allergy reported 7/17 patients requiring 
ED visits. Other studies did not report this outcome. 

Hospital admission 22 
(2 NRS)  

⨁◯◯◯ 
VERY LOW a,b,k Two series of cases reported 0/5 and 2/17 patients requiring hospitalization. (Crisafulli 2019, Brandstrom 2019). 

Eosinophilic esophagitis  
(4 RCTs) 1,2,3,5 ⨁◯◯◯ 

VERY LOW b 
Four RCTs reported 3 cases among 131 patients receiving omalizumab with OIT and 1 case among 68 patients 
receiving OIT alone. Two additional series of patients receiving omalizumab with OIT reported 1 case among 30 
patients (Brandstrom 2019, Schneider 2013). 

Quality of life of patients  

(2 NRS) 2,4 ⨁◯◯◯ 
VERY LOW b 

One RCT reported that patient QoL improved (allergen avoidance, social/dietary limitations, anxiety). Authors also 
observed a reduction in child and parent perceived risk of severe reactions and death from accidental ingestion. 
However, they did not assess the difference between the omalizumab and control groups because most control 
patients received open label omalizumab before the QoL was measured. One observational study with a control 
group reported the number of patients who achieved at least minimal important improvement in QoL (RR: 1.2, 95% 
CI: 0.91 to 1.58; RD: 15 more per 100 patients; 95% CI: from 8 fewer to 38 more).  
Another study among patients receiving omalizumab for OIT with milk reported that patients saw the following 
benefits: 
- increased dietary options (4/9 children) 
- inclusion in social situations (parties/cafeteria, 4/9 children) 
- decreased anxiety about reactions (3/9). 
They also reported the following factors reducing QoL: 
- omalizumab injections and blood draws (7/9) 
- worry about possible reactions during desensitization or challenges (5/9). 
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Quality of life of the caregivers  

(2 NRS) 2,4 ⨁◯◯◯ 
VERY LOW b 

One RCT reported a reduction in caregiver perceived risk of severe reactions and death from accidental ingestion. 
However, they did not assess the difference between the omalizumab and control groups because most control 
patients received open label omalizumab before the QoL was measured. Another study of patients receiving 
omalizumab for OIT with milk reported that caregivers saw the following benefits:  
- reduced anxiety about allergic reactions (5/8) 
- child’s inclusion in social activities (4/8) 
- ability to eat at restaurants (4/8) 
- increased spontaneity around food-related events (3/8). 

Any adverse effect 
follow up: 9 months  

(4 RCTs) 1,2,3,5 ⨁◯◯◯ 
VERY LOW b,h 

In the one RCT that used OIT for milk allergy the median percentage of doses per person with any symptoms was 
2.1% with omalizumab and 16.1% without. Reactions requiring treatment were also more frequent without 
omalizumab (median: 0.0% vs. 3.8% of doses per person). Most reaction were classified by study authors as mild 
and majority were oral or pharyngeal (median: 0.6% vs. 8.8% of doses per person), respiratory symptoms (median: 
0.0 vs. 2.5% of doses per person) and GI symptoms (median 0.0 vs. 3.0% of doses per person). The other 3 RCTs 
that used omalizumab with OIT for other foods reported rates of adverse effects. The pooled IRR was 0.64 (95% 
CI: 0.21 to 1.97) which corresponds to 304 fewer AEs per 100 patient-years (95% CI: from 675 fewer to 827 more).  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  
 
CI: Confidence interval; NRS: non-randomized study; RCT: randomized controlled trial; RR: Risk ratio  

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

 
Explanations 
a. There is some uncertainty whether or not the baseline risk for this outcome is the same during OIT with milk and with other foods used in these studies: peanut, egg, and multiple foods at the same time.  
b. Number of events and total number of participants are small and do not meet optimal information size.  
c. Numerous small studies have only been published as conference abstracts without a corresponding peer-reviewed publication.  
d. The only observational study with a control group did not adjust for any confounders and the remaining studies were series of cases without control groups.  
e. Confidence interval does not exclude an appreciable benefit or no difference with adding omalizumab to OIT.  
f. Studies also reported number of epinephrine injections per group and the overall effect was similar: pooled incidence rate ratio: 0.36 (95% CI: 0.13 to 1.01); rate difference: 19 fewer per 100 patient-years (95% CI: 0 to 26 fewer).  
g. Epinephrine use varied widely.  
h. Confidence interval does not exclude an appreciable benefit or an appreciable harm from adding omalizumab to OIT.  
i. The severity of symptoms was not reported; it is likely that they represented the whole spectrum from mild to severe.  
j. Presented results are from one RCT in patients with milk OIT. Another study reported incidence rate and its results were consistent with those presented (IRR: 0.81, 95% CI: 0.52 to 1.26; rate difference: 48 fewer per 100 patient-years, 95% CI: 153 fewer to 57 
more). A third study reported GI adverse effects in 22% vs. 54% of doses received by patients in omalizumab vs. control group.  
k. Single arm study without a control group.  
l. Estimates varied but we did not lower certainty because the numbers were small and most likely they were the main source of observed inconsistency.  
m. Presented results are from one RCT in patients with milk OIT. Another study reported incidence rate and its results were consistent with those presented (IRR: 0.71, 95% CI: 0.34 to 1.48; rate difference: 28 fewer per 100 patient-years, 95% CI: 91 fewer to 35 
more). A third study reported GI adverse effects in 0% vs. 1% of doses received by patients in omalizumab vs. control group.  
n. Studies showed different results, but we assumed that it could be explained by different definitions and different severity of symptoms that were counted.  
o. One study reported incidence rate and its results were consistent with those presented (IRR: 0.92, 95% CI: 0.47 to 1.78; rate difference: 11 fewer per 100 patient-years, 95% CI: 97 fewer to 75 more).  
p. Only 44 events  
q. One study (Wood 2016) did not report this outcome and we extrapolated from ability to drink 150 ml of milk. It is likely that there were some additional patients who achieved this outcome.  
r. Only 23 events  
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OIT with baked milk compared to no OIT in patients with IgE-CMA who do not tolerate baked milk 

Patient or population: patients with IgE-CMA who do not tolerate baked milk  
Setting:  
Intervention: OIT with baked milk  
Comparison: no OIT  

Outcomes № of participants  
(studies) 

Follow up  

Certainty of the 
evidence 

(GRADE) 

Impact 

 

Anaphylaxis 
follow up: 1 years  

(1 observational 
study) 1 

⨁◯◯◯ 
VERY LOW a,b,c 

With OIT: 1/20 patients in one series (5%). 
Without OIT: based on studies among patients with CMA in 
whom tolerance of baked milk was not known (OIT with fresh 
milk) the rate of anaphylaxis with elimination diet alone would 
be 1 per 100 persons per year (1%). 

 

Use of IM epinephrine 
follow up: 1 years  

(2 observational 
studies) 1,2 

⨁◯◯◯ 
VERY LOW a,c,d 

With OIT: 3/15 (20%) in one study and 1/20 (5%) in another 
study. 
Without OIT: based on studies among patients with CMA in 
whom tolerance of baked milk is not known (OIT with fresh 
milk) the rate of epinephrine use with elimination diet alone 
would be 2 per 120 patients (1.7%). 

 

Discontinuation of treatment due to adverse effects and/or symptoms 
follow up: 1 years  

(2 observational 
studies) 1,2 

⨁◯◯◯ 
VERY LOW a,c,d 

2/15 (13%) in one study and 4/20 (20%) in another study. 
 

Severe gastrointestinal symptoms 
follow up: 1 years  

(2 observational 
studies) 1,2 

⨁◯◯◯ 
VERY LOW a,c,d,e 

5/15 (33%) in one study and 3/20 (15%) in another study. 
 

Severe respiratory symptoms/wheezing 
follow up: 1 years  

(2 observational 
studies) 1,2 

⨁◯◯◯ 
VERY LOW a,c,d,e 

8/15 (53%) in one study and 2/20 (10%) in another study. 
 

Generalized urticaria or erythema 
follow up: 1 years  

(1 observational 
study) 2 

⨁◯◯◯ 
VERY LOW a,c,f 

5 of 15 patients (33%) 
 

Ability to drink cow's milk and eat dairy products without a reaction 
assessed with: passing a supervised graded food challenge with >254 ml of fresh cow's milk or ability to 

eat 1.3 g of baked milk 
follow up: 1 years  

(2 observational 
studies) 1,2 

⨁◯◯◯ 
VERY LOW a,c,d 

4/15 (27%) in one study and 5/20 (25%) in another study. 
 

Ability to accidentally consume a small amount of cow's milk without a reaction - not reported  -  -  
  

Ability to drink cow's milk reintroduced after a period of abstaining from milk and milk products - not 
measured  

-  -  
  

Emergency department visit - not reported  -  -  
  

Hospital admission - not reported  -  -  
  

Eosinophilic esophagitis - not reported  -  -  
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Quality of life of children - not measured  -  -  
  

Quality of life of the caregivers - not measured  -  -  
  

Lip/mouth pruritus - not reported  -  -  
  

Angioedema - not reported  -  -  
  

Any adverse effect - not reported  -  -  
  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  
 
CI: Confidence interval  

 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

 

Explanations 

a. No control group (series of cases). Any inference requires an implicit comparison with another group of patients who did not receive OIT. We did not identify any study that explicitly measured and reported the rate of adverse reactions among 
patients allergic to baked milk.  
b. Only one event  
c. One additional study (Lazzarotto 2013, Lazzarotto 2014) has been completed and published only as a conference abstract with no information about the outcomes.  
d. Few events among only 35 patients  
e. Studies did not report how severe were the symptoms.  
f. Most studies reported urticaria without mentioning its range or severity.  
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Author(s): Ramon Targino, Jan Brozek 
Question: Epicutaneous immunotherapy compared to no immunotherapy for cow's milk allergy  
  

Outcome № of 
studies 

№ of patients Effect 

Certainty Importance epicutaneous 
immunotherapy 

no immunotherapy Relative 
(95% CI) 

Absolute 
(95% CI) 

Death  
(follow up: 3 to 12 months) 

2 1,2 0/155 (0.0%)  0/62 (0.0%)  not estimable  0 fewer per 100 
(from 3 fewer to 2 more)  

⨁⨁⨁⨁ 
HIGH 

a 
CRITICAL 

Anaphylaxis  
(follow up: 3 months) 

2 1,2 0/155 (0.0%)  0/62 (0.0%)  not estimable  0 fewer per 100 
(from 3 fewer to 2 more) 

⨁◯◯◯ 
VERY LOW 

b,c,d,e,f 
CRITICAL 

Epinephrine use 1 1 0/10 (0.0%)  0/9 (0.0%)  not estimable  0 fewer per 100 
(from 18 fewer to 18 more)  

⨁◯◯◯ 
VERY LOW 

b,c,e,f,g,h 
CRITICAL 

Laryngeal edema  
(follow up: 3 to 12 months) 

2 1,2 Laryngeal edema was not explicitly reported but we assumed that no child suffered this outcome based on reported number of 
anaphylactic reactions and serious adverse effects. The risk difference would be 0 more per 1,000 (95% CI: 33 fewer to 21 more).  

⨁◯◯◯ 
VERY LOW 

b,c,d,e,f 
CRITICAL 

Severe asthma/wheezing 1 1 0/10 (0.0%)  0/9 (0.0%)  not estimable  0 fewer per 100 
(from 18 fewer to 18 more)  

⨁◯◯◯ 
VERY LOW 

b,c,e,f,h 
CRITICAL 

Serious adverse effects  
(follow up: 3 and 12 months) 

2 1,2 0/155 (0.0%)  0/62 (0.0%)  not estimable  0 fewer per 100 
(from 2 fewer to 3 more) 

⨁◯◯◯ 
VERY LOW 

b,c,d,e,f 
CRITICAL 

Discontinuation of treatment owing to adverse effects  
(follow up: 3 months) 

2 1,2 Ona small study (Dupont 2010) reported no discontinuation owing to AEs and the other study (Tilles 2018) reported only 1.5% 
dropout rate owing to AEs (but did not report in which group).  

⨁◯◯◯ 
VERY LOW 

b,c,f,l 
IMPORTANT 

Any adverse effects  
(follow up: 12 months) 

2 1,2 There were no serious adverse effects reported in both studies. No patient discontinued therapy because of adverse effect. There 
were also no hospitalizations, ED visits, no epinephrine was used, and no anaphylactic reaction occurred. One study (Dupont 2010) 
reported 2 patients in EPIT having diarrhea and 1 patient vomiting, compared to no one in placebo group. There were 1 vs 2 
episodes of wheezing. In another study (MILES) most patients reported local itching (83.3%), redness (83.3%) or swelling (72.2%) 
at least once, but the difference between the groups was not reported.  

⨁◯◯◯ 
VERY LOW 

b,c,f,j,l 
CRITICAL 

Emergency department visit 2 1,2 0/155 (0.0%)  0/62 (0.0%)  not estimable  0 fewer per 100 
(from 3 fewer to 2 more)  

⨁◯◯◯ 
VERY LOW 

b,c,f,l 
CRITICAL 

Hospital admission 2 1,2 0/155 (0.0%)  0/62 (0.0%)  not estimable  0 fewer per 100 
(from 3 fewer to 2 more)  

⨁◯◯◯ 
VERY LOW 

b,c,f,l 
CRITICAL 

Full tolerance (able to drink 150 mL of milk and/or eat 
dairy products) 

1 1 In one study no child in either group (EPIT 10, placebo 8) was able to tolerate 100 ml of milk after 3 months of EPIT (Dupont 2010). 
Exact numbers were not reported but the mean change in tolerated dose of milk was from 2 to 23 ml in EPIT group and from 4 to 5 
ml in placebo group).  

⨁◯◯◯ 
VERY LOW 

b,c,f,h 
CRITICAL 
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At least partial tolerance (able to drink ≥5 mL of milk)  
(follow up: 3 and 12 months) 

2 1,2 63/154 (40.9%)  17/60 (28.3%)  RR 1.41 
(0.90 to 2.19)  

12 more per 100 
(from 3 fewer to 34 more)  

⨁◯◯◯ 
VERY LOW 

b,c,f,k,l 
CRITICAL 

Cumulative dose of milk tolerated during OFC 1 1 In one study among 18 children the mean difference was 18.17 ml more (1.02 less to 37.36 more) (Dupont 2010). In another study 
the mean change from baseline in amount of milk tolerated was 22–36 ml in EPIT groups and 17 ml in placebo group (Tilles 2018). 
The baseline tolerance was not reported but children were included in the study when they tolerated less than 10 ml of cow's milk.  

⨁◯◯◯ 
VERY LOW 

b,c, f,h,m 
IMPORTANT 

Duration of sustained tolerance of milk (when 
achieved) - not measured - - - - - - CRITICAL 

Outgrowing CMA - not measured - - - - - - CRITICAL 

Quality of life of a patient - not measured - - - - - - CRITICAL 

Quality of life of caregivers - not measured - - - - - - CRITICAL 

CI: Confidence interval; RR: Risk ratio; MD: Mean difference 
 
Explanations 
a. No events, however, given the very low mortality from food allergy in general, we assumed that EPIT would have no influence on this outcome.  
b. In 2 abstracts from this study (Dupont 2010) the number of children receiving EPIT was 13 and in the other abstract and in the final publication it is 9 -- unclear why those 4 children were excluded.  
c. Both studies were published only as conference abstracts and as press releases from the manufacturer.  
d. There were no events in these studies; risk difference is estimated based on total number of patients (this estimate is conservative and likely produces confidence intervals that are too wide).  
e. No events; confidence interval does not exclude an appreciable benefit or an appreciable harm.  
f. There are only 2 small studies published over the last 9 years and both are sponsored by the same manufacturer of the same device.  
g. One study with most patients did not report this outcome.  
h. Only 16 patients  
i. Only 16 patients in one study and 198 patients in another, but differences not reported per group. Number of individual events would likely not meet the optimal information size.  
j. One study with most patients did not report results per group but only total events across all treatments.  
k. It is not clear how many children benefited because the inclusion criterion for the study that contributed almost all information was inability to tolerate 9 ml of milk (unclear how many children were included and could tolerate 5 ml to start with).  
l. Only 80 events; confidence interval does not exclude an appreciable benefit or no difference  
m. Per protocol analysis  
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CMA FROM DIAGNOSIS TO TREATMENT - POLICY ON INDEPENDENCE AND SCIENTIFIC DECISION-
MAKING PROCESSES.  
 
 
 
This document identifies the specific independence policies to be used for DRACMA guidelines.  
 
 
WHY A POLICY ON INDEPENDENCE AND SCIENTIFIC DECISION-MAKING PROCESSES? 
 
This policy describes all the steps that have been taken by WAO to ensure the implementation of its 
core values in the scientific outputs and decision-making process for the DRACMA guidelines. It 
aims to assure high-quality scientific outputs based on transparent, open and unbiased scientific 
decision-making processes.  
 
WAO CORE VALUES  
 
As an international umbrella organization, the World Allergy Organization (WAO) convenes 
professionals from all over the world to achieve WAO’s mission to be a global resource and 
advocate in the field of allergy and asthma to advance excellence in clinical care, education, 
research, and training. All WAO programs and initiatives strive to be global in scope to provide 
venues and forums for international knowledge sharing and networking. 
As part of its mission to advance the field of allergy and asthma worldwide and provide scholarly 
resources of global importance for its 97 member societies, WAO would like to write a supplement 
to its 2010 Guideline for the Diagnosis and Rationale for Action against Cow’s Milk Allergy 
(DRACMA). 
 
THE NEW DRACMA GUIDELINES   
 
This new DRACMA guideline will act as a reference for the diagnosis and treatment of IgE as well 
as non- IgE mediated Cow’s Milk Allergy (CMA). The goal of this guideline is to provide 
clinicians, including pediatric GI physicians, and their patients with guidelines based on scientific 
evidence and to unify the language to prevent further confusion. WAO is working in partnership 
with McMaster University and the Grading of Recommendations Assessment, Development, and 
Evaluation (GRADE) working group on this guideline. WAO did establish a scientific board 
(DRACMA Scientific Committee) with the aim of developing materials to overcome all the barriers 
to CMA guideline implementation.  
 
 
COLLEGIAL DECISION MAKING  
 
According to the GRADE rules, DRACMA Scientific Committee is formed by experts with a wide 
range of complementary skills and experiences, drawn from diverse backgrounds ranging from 
specialists to patient organizations.  The recommendations will be adopted by consensus or by 
majority decision following a metanalytic revision of the literature. The process does provide room 
for contradictory debates at the preparation and final decision level. Thus, the risk of one viewpoint 
exerting an undue influence over the other members of the group will be limited and the DRACMA 
guidelines will not represent the views of any single expert or school of thought. As a last resort, 
experts who will not agree with the majority of their peers may will adopt a duly reasoned minority 
opinion, where they will explain the reasons for a divergent position. DRACMA will record all 



                                                                                               
minority views and will publish them in its scientific outputs to ensure that the full plurality of 
views is transparently reflected in its advice. The quality of DRACMA’s scientific outputs is also 
enhanced by ensuring a shared responsibility of all members of a Panel and competent Working 
Group in relation to the preparatory work. 
 
 
DECLARATION OF COI  
 
The DRACMA panel recognises that scientific expertise underpins the fulfilment of its mission and 
tasks and that the quality of such expertise is inherently based on prior experience. An “interest” 
declared is not automatically considered a conflict of interest. In general, individuals who are 
involved in a particular process inherently have a professional interest in the subject and in being 
involved in the process as such. Therefore, members of DRACMA panel have a professional 
interest in the work they are undertaking and in the outcome of these activities.  
 
 
NATURE OF THE DECLARED ACTIVITIES 
 

I. Ownership or other investments, including shares: it indicates meaning any financial 
interests in a company/entity whose product or substance is being reviewed, or a 
company that manufactures or markets products used in an activity falling within the 
DRACMA remit. This includes holding of stocks and shares, equity, bonds, partnership 
interests in the capital of a company, one of its subsidiaries or a company of which it has 
a holding.  

II. Member of a Managing Body is to be interpreted as meaning any participation in the 
internal decision-making of a company, trade association or equivalent entity (e.g. board 
membership, directorship) whose product are reviewed in DRACMA. 

III. Member of a Scientific Advisory Body is to be interpreted as meaning that the person 
concerned is participating or has participated, with a right to vote on the outputs, in the 
works of a Scientific Advisory Body which has expressed an opinion, a statement or an 
advice about products at issue.  

IV. Employment is to be interpreted, as covering all forms of employment, part-time and full-
time, either paid or unpaid, in any organisation (private or public) whose product or 
substance is being reviewed.  

V. Consultancy/Advice is to be interpreted as an activity where the concerned person charges 
or does not charge a fee for providing advice or services in a particular field such as (1) 
the development of the product, (2) a competitor product or a product used in 
conjunction either with the one being reviewed. 

VI.  Research funding is to be interpreted as meaning any funding for research on the 
development of the product being reviewed or the one from a competitor, if financed by 
a private or public entity, including grants, rents, sponsorships and fellowships and 
received in a personal capacity.  

VII. Intellectual property rights are to be interpreted as meaning rights granted to creators 
and owners of works that are the result of human intellectual creativity. These can be 
publications or can be in the industrial, scientific and artistic domain. They can be in the 
form of an invention, a document, a suite of software, or a business name (e.g. 
copyrights, trademarks, patents on the product or substance or a competitor product or 
substance or a substance or product used in conjunction with the one being reviewed). 

VIII. Interests of close family members are to be interpreted as meaning inter alia known 
interests held by family members and relatives belonging to the same household or 



                                                                                               
under the care of the members of the household, and that relate to the development of 
the product being reviewed. The relationship (e.g. wife) should not be specified. 

IX. Other is to be interpreted as meaning that the person concerned has any activities or 
interests other than the above that can be perceived as an interest in the field of activity 
of DRACMA. 

 
Other definitions 
 
• Current is to be interpreted as meaning the activities that are currently ongoing. 
• Past period is to be interpreted as meaning activities that are no longer ongoing and which have 
been completed in the five years preceding the filling in of the DoI. 
• Name of entity or organization is to be interpreted as meaning name, location and nature of all 
organisations (private, public, etc.) that relate to the item on the agenda or in the mandate. Thus, for 
the purpose of the declarations of interests the involvement in public bodies needs to be included as 
well. 
• Item on the agenda or in the mandate is to be interpreted as meaning the item(s) in the agenda 
or the mandate that is of concern e.g. types of substances, products, guidance documents, processes 
or policies. Any data collection and any other interest stemming from prior experience or affiliation 
of the individual with private or public institution should be equally declared. 

 
COMPATIBILITY OF THE DECLARED ACTIVITIES 
 
The following will be considered incompatible with the participation to the DRACMA process:  

I. Ownership or other investments, over $ 100,000;  
II. Membership of a Managing Body.  
III. Employment 

 
The following will be considered incompatible with the participation to the DRACMA votations for 
diagnosis:  

I. Member of a Scientific Advisory Body in diagnostic products for CMA 
II. Consultancy/Advice in diagnostic products for CMA  
III. Research funding in diagnostic products for CMA 
IV. Intellectual property rights in diagnostic products for CMA 
V. Interests of close family members in diagnostic products for CMA 

 
The following will be considered incompatible with the participation to the DRACMA votations for 
treatment recommendations:  

I. Member of a Scientific Advisory Body in special formulae for CMA 
II. Consultancy/Advice in special formulae for CMA  
III. Research funding in special formulae for CMA 
IV. Intellectual property rights in special formulae for CMA 
V. Interests of close family members in special formulae for CMA 

 
 

 
 

Rome, September 27th 2017 
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Evidence-to-Decision table for question 1 
 
Should oral immunotherapy with cow's milk vs. no immunotherapy be used for IgE-mediated cow's milk allergy? 
 
QUESTION 
Should oral immunotherapy with cow's milk vs. no immunotherapy be used for IgE-mediated cow's milk allergy? 
POPULATION: IgE-mediated cow's milk allergy 

INTERVENTION: oral immunotherapy with cow's milk 

COMPARISON: no immunotherapy 

MAIN OUTCOMES: Anaphylaxis; Use of IM epinephrine; Discontinuation of treatment due to adverse effects and/or symptoms; Gastrointestinal symptoms (severe); Severe respiratory symptoms/wheezing; 
Generalized erythema or urticaria; Angioedema; Ability to drink cow's milk and eat dairy products without a reaction; Ability to accidentally consume a small amount of cow's milk without a 
reaction; Duration of sustained tolerance of milk (when achieved); Emergency department visit; Death; Any adverse effects; Mild respiratory symptoms; Mild laryngospasm; Lip/mouth pruritus; 
Hospital admission; Eosinophilic esophagitis; Quality of life of children; Quality of life of the caregivers; 

SETTING: allergy specialty clinics 

PERSPECTIVE: individual patient 

COMPETING 
INTERESTS: 

none 

ASSESSMENT 
Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
● Moderate 
○ Large 
○ Varies 
○ Don't know 

Please see the corresponding evidence profile. Panel members thought that the ability to accidentally consume a small amount of 
cow's milk or milk products without a reaction is the main benefit of OIT by 
protecting patients from accidental anaphylaxis in daily life. Patients would still 
have to avoid milk, but much less strictly. 
Half of panel members thought that the benefits were moderate and the other half 
that they were large.  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large 
● Moderate 
○ Small 

Please see the corresponding evidence profile. Majority of panel members thought that the undesirable effects were moderate 
and some thought they were large. 
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○ Trivial 
○ Varies 
○ Don't know 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
○ Low 
● Moderate 
○ High 
○ No included studies 

Please see the attached evidence profile  
This is the lowest certainty across the critical outcomes. There is moderate 
certainty about both desirable and undesirable outcomes. 

  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or variability 
● Possibly important uncertainty or variability 
○ Probably no important uncertainty or 
variability 
○ No important uncertainty or variability  

Students with food allergy perceive a tension between maintaining their social 
wellbeing and physical safety, expressing concern about the social implications of 
food allergy and interventions to manage it. 
1. Dean J, Fenton NE, Shannon S, Elliott SJ, Clarke A. Disclosing food allergy status in 
schools: health-related stigma among school children in Ontario. Health Soc Care 
Community 2016;24:e43-52. 
Among children with food allergy, there is variability in risk perception, risk-
taking behaviors, the level of concern they express about having food allergy, and 
how they balance threats to their social identity with threats to their personal 
safety. 
2. Akeson N, Worth A, Sheikh A. The psychosocial impact of anaphylaxis on young 
people and their parents. Clin Exp Allergy 2007;37:1213-20. 
3. Cummings AJ, Knibb RC, Erlewyn-Lajeunesse M, King RM, Roberts G, Lucas JSA. 
Management of nut allergy influences quality of life and anxiety in children and 
their mothers. Pediatr Allergy Immunol 2010;21:586-94. 
4. Monks H, Gowland MH, MacKenzie H, Erlewyn-Lajeunesse M, King R, Lucas JS, et 
al. How do teenagers manage their food allergies? Clin Exp Allergy 2010;40:1533-
40. 
5. Fenton NE, Elliott SJ, Cicutto L, Clarke AE, Harada L, McPhee E. Illustrating risk: 
anaphylaxis through the eyes of the food-allergic child. Risk Anal 2011;31:171-83. 
6. Sampson MA, Munoz-Furlong A, Sicherer SH. Risk-taking and coping strategies of 
adolescents and young adults with food allergy. J Allergy Clin Immunol 
2006;117:1440-5. 
7. Sommer I, Mackenzie H, Venter C, Dean T. An exploratory investigation of food 
choice behavior of teenagers with and without food allergies. Annals of Allergy, 
Asthma and Immunology 2014;112:446-52.  

Panel members agreed that patients with IgE-mediated CMA place high value on 
avoiding severe and fatal allergic reactions. However, there might be important 
variability in how they value other outcomes. For example, some school-aged 
patients may place more or less value on the ability to drink milk and eat dairy 
relative to the ability to take part in social activities (e.g. OIT might preclude going 
on school trips that would require missing one or more daily doses of OIT, making 
OIT too difficult or not feasible).  
Some older patients are likely to vary in their perception of burden related to OIT: 
e.g. avoiding exercise after taking a daily dose of OIT or requirement for regular 
daily dosing. 
Patient and family goals may differ: some may value more the ability to drink milk, 
others may just wish to avoid an allergic reaction.  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the intervention or 
the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
● Varies 
○ Don't know 

Please see the attached evidence profile Panel members thought that the overall balance of effects does not favor either 
intervention. However, they acknowledged that it mostly depends on values and 
preferences that patients and/or their caregivers assign to particular outcomes. For 
those who value more the ability to drink milk, compared with advese efects during 
OIT, tha balance may favor OIT. For those who place more value on avoiding allergic 
reactions, the balance may favor staying on elimination diet without OIT.  

Resources required 
How large are the resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Large costs 
○ Moderate costs 
○ Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know 

No research evidence was found.  Panel members noted that the estimates of the direct and indirect costs of OIT 
with milk are currently not available. 
Based on personal experience of panel members, cost of OIT is likely to be large, 
because it requires trained health care professionals and clinical facilities in order to 
provide OIT, and the availability of emergency physician to provide advice during 
maintenance at home.  
Majority of panel members thought that the additional costs of OIT are large and 
others thought that they were moderate. 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
○ Probably reduced 
○ Probably no impact 
○ Probably increased 
○ Increased 
● Varies 
○ Don't know  

No research evidence was found.  OIT is currently not reimbursed in many countries and many third-party health 
insurance systems do not cover it, so it would be available only to more affluent 
families that could cover the cost out of the pocket or through an expensive health 
insurance. 
Cost and availability of specialized facilities to perform OIT are more likely to limit 
implementation in jurisdictions where fewer resources are available.  
Panel members thought that the impact on health equity would vary depending on 
who bears the cost of OIT (patients and families themselves, public health care 
system, or private third party payers) and whether or not all or only selected more 
expensive insurance systems would cover OIT.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
● Varies 
○ Don't know  

No research evidence was found.  The autonomy of patients (e.g. not doing physical exercises after OIT) as well as 
parents (need to supervise the child) may be affected. 
Clinicians as well as family members may vary in their perception of risk and the 
relative value they place on avoiding reactions with accidental exposure to milk or 
with OIT. Thus, some clinicians and family members may be reluctant to administer 
or accept OIT while others will not. Some clinicians may not accept the risk of 
allergic reactions that occur during OIT in their offices. 
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Preschool and school personnel may not accept providing and/or supervising milk 
OIT during school trips.  
Third party payers may not accept the additional cost of specialized health care 
personnel and clinical facilities required for OIT. 
The long-term effects and persistence of desensitization are still being investigated. 
This uncertainty influences the variability in acceptance of OIT by patients, their 
families, clinicians, and third party payers. The general perception of importance of 
food allergy varies across cultures and also affects the acceptability of related 
interventions.  

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know  

No research evidence was found.  Panel members found the following to be currently the main barriers to 
implementation: 
- additional cost of OIT 
- limited availability and access to OIT in many countries 
- limited and variable availability of facilities for OIT 
- limited availability of allergy specialists who would have to provide and supervise 
OIT 
- need for education and training for patients and their families 
- need to start OIT in a hospital (in settings in which it is required). 
School personnel is unlikely to provide or supervise OIT if it needs to be done on a 
school trip. Parents or other caregivers would have to accompany children on those 
occasions. 
Lifelong or long-term OIT may not be sustainable owing to its cumulative cost and 
burden. 
The inappropriate use of milk OIT would increase the risk of serious adverse effects 
in children with severe food allergies. However, it would be unlikely if it was used in 
patients correctly diagnosed with IgE-mediated CMA and properly administered by 
allergy specialists.  

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large – Varies Don't know 

UNDESIRABLE EFFECTS Large Moderate Small Trivial – Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High –  No included studies 

VALUES 
Important uncertainty 

or variability 

Possibly important 
uncertainty or 

variability 

Probably no important 
uncertainty or 

variability 

No important 
uncertainty or 

variability 
– – – 
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 JUDGEMENT 

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 

comparison 

Does not favor either 
the intervention or the 

comparison 

Probably favors the 
intervention Favors the intervention Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 

savings Moderate savings Large savings Varies Don't know 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes – Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes – Varies Don't know 

 
 

TYPE OF RECOMMENDATION 
Strong recommendation against the 

intervention 
Conditional recommendation against the 

intervention 
Conditional recommendation for either 

the intervention or the comparison 
Conditional recommendation for the 

intervention 
Strong recommendation for the 

intervention 

○  ○  ●  ○  ○  

CONCLUSIONS 
Recommendation 
Recommendation 1A  
We suggest oral immunotherapy with unheated cow's milk, rather than no immunotherapy, for those people with IgE-mediated CMA who place a higher value on being able to consume milk (even small amounts) with 
less need to follow a strict avoidance diet, and a lower value on allergic reactions during OIT.  
(CONDITIONAL recommendation based on moderate certainty evidence about health effects) 
 
Recommendation 1B  
We suggest that clinicians do not use oral immunotherapy with unheated cow’s milk in those people with IgE-mediated CMA who place a higher value on avoiding allergic reactions during OIT, and a lower value on being 
able to consume cow's milk (even small amounts) with less need to follow a strict avoidance diet.  
(CONDITIONAL recommendation based on moderate certainty evidence about health effects)  

Justification 
Panel members thought that the choice whether to accept OIT will mostly depend on the value that they place on particular outcomes.  

Subgroup considerations 
Patients with persistent reactions who are unlikely to outgrow CMA may benefit from OIT more than those who are still likely to outgrow it. 

Implementation considerations 
Diagnosis of IgE-mediated CMA must be confirmed before commencing milk OIT.  
When choosing to preform OIT, clinicians may want to consider the following situations that may be contraindications for starting and for continuation of OIT:  
- a patient and/or the family are not able to follow the OIT protocol for any reason (e.g., scheduling conflicts, patient’s athletic activities)  
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- a patient and/or their family have no access to epinephrine and/or are not able to properly use it when needed 
- a patient has a confirmed history of previous frequent severe reactions 
- a patient had multiple severe reactions to cow’s milk OIT 
- a patient has persistent gastrointestinal symptoms 
- a patient has a concomitant asthma that is not well controlled 
- a physician suggesting to use OIT is not able to devote sufficient time and resources to properly administering and monitoring OIT – this may require a 24 hours per day, 7 days per week on-call service 
- a preschool or school personnel does not accept providing and/or supervising milk OIT during school trips which might require the child to forgo school social activities or temporarily suspend the OIT 

Monitoring and evaluation 
When choosing to preform OIT, clinicians need to monitor the symptoms in all patients and proper nutrition in small children. 

Research priorities 
The panel identified the following priorities for research in this area: 
1. Properly designed and executed experimental studies (RCTs) in patients with moderate and severe CMA (including those with previous severe anaphylaxis) that would measure and report all important outcomes, and 
that would investigate: 
- sustainability of the long-term beneficial effects 
- short-term and long-term adverse effects  
- relative effects of different doses (especially the staring dose) and different protocols of OIT to identify the best balance between desirable and undesirable effects of OIT  
- the effects of OIT with unheated milk compared with baked milk. 
2. Studies are also needed to provide more information about: 
- predictors of response to OIT 
- resources required to offer OIT and its cost-effectiveness. 
3. Qualitative studies of patients' and their families' knowledge about CMA and OIT and understanding the benefits and risks, and their expectations from the management of milk allergy (values and preferences).  
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Evidence-to-Decision table for question 2 
 
Should omalizumab vs. no anti-IgE antibody be used for patients who receive OIT for IgE-mediated CMA? 
 
QUESTION 
Should omalizumab vs. no anti-IgE antibody be used for patients who receive OIT for IgE-mediated CMA? 
POPULATION: patients who receive OIT for IgE-mediated CMA 

INTERVENTION: omalizumab 

COMPARISON: no anti-IgE antibody 

MAIN OUTCOMES: Anaphylaxis RCT; Anaphylaxis (Observational studies); Use of IM epinephrine (adrenaline) RCT; Use of IM epinephrine (adrenaline) NRS; Adverse effect leading to the discontinuation of 
treatment; Adverse effect leading to the discontinuation of treatment OBS; Severe gastrointestinal symptoms RCT; Severe gastrointestinal symptoms OBS; Severe respiratory 
symptoms/wheezing RCT; Severe respiratory symptoms/wheezing OBS; Generalized erythema or urticaria RCT; Generalized erythema or urticaria OBS; Ability to drink cow's milk and eat dairy 
products without a reaction; Ability to accidentally consume a small amount of cow's milk without a reaction; Ability to drink cow's milk reintroduced after a period of not consuming milk and 
milk products; Ability to accidentally consume a small amount of cow's milk reintroduced after a period of not consuming milk and milk products; Emergency department visit RCT; Emergency 
department visit OBS; Hospital admission; Hospital admission OBS; Eosinophilic esophagitis; Quality of life of patients; Quality of life of the caregivers; Any adverse effect; 

SETTING: tertiary care allergy clinic 

PERSPECTIVE: individual patient 

COMPETING 
INTERESTS: 

Two panel members were deemed to have an actual, potential, or perceived conflict of interest and abstained from voting on this recommendation: Gideon Lack and Nikolaos Papadopoulos 

ASSESSMENT 
Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
● Moderate 
○ Large 
○ Varies 
○ Don't know 

See the attached Evidence Profile  Most panel members thought that the desirable effects were 
moderate, despite some judging them as small or trivial. 
Anti-IgE allow for quicker updosing of the OIT. However, the 
frequency of adverse effects of OIT after the discontinuation of 
anti-IgE also needs to be clarified. 

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large 
○ Moderate 
● Small 

See the attached Evidence Profile  One panel member thought that the undesirable effects were 
trivial. 
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○ Trivial 
○ Varies 
○ Don't know 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies 

See the attached Evidence Profile  
Certainty of evidence is the lowest rating across the critical outcomes. 

  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or variability 
● Possibly important uncertainty or variability 
○ Probably no important uncertainty or 
variability 
○ No important uncertainty or variability  

Children with food allergy perceive a tension between maintaining their social wellbeing and 
physical safety, expressing concern about the social implications of food allergy and interventions 
to manage it. 
1. Dean J, Fenton NE, Shannon S, Elliott SJ, Clarke A. Disclosing food allergy status in schools: health-
related stigma among school children in Ontario. Health Soc Care Community 2016;24:e43-52. 
 
Among children with food allergy, there is variability in risk perception, risk-taking behaviors, the 
level of concern they express about having food allergy, and how they balance threats to their 
social identity with threats to their personal safety. 
2. Akeson N, Worth A, Sheikh A. The psychosocial impact of anaphylaxis on young people and their 
parents. Clin Exp Allergy 2007;37:1213-20. 
3. Cummings AJ, Knibb RC, Erlewyn-Lajeunesse M, King RM, Roberts G, Lucas JSA. Management of nut 
allergy influences quality of life and anxiety in children and their mothers. Pediatr Allergy Immunol 
2010;21:586-94. 
4. Monks H, Gowland MH, MacKenzie H, Erlewyn-Lajeunesse M, King R, Lucas JS, et al. How do 
teenagers manage their food allergies? Clin Exp Allergy 2010;40:1533-40. 
5. Fenton NE, Elliott SJ, Cicutto L, Clarke AE, Harada L, McPhee E. Illustrating risk: anaphylaxis through 
the eyes of the food-allergic child. Risk Anal 2011;31:171-83. 
6. Sampson MA, Munoz-Furlong A, Sicherer SH. Risk-taking and coping strategies of adolescents and 
young adults with food allergy. J Allergy Clin Immunol 2006;117:1440-5. 
7. Sommer I, Mackenzie H, Venter C, Dean T. An exploratory investigation of food choice behavior of 
teenagers with and without food allergies. Annals of Allergy, Asthma and Immunology 2014;112:446-
52.  

Panel members agreed that patients with IgE-mediated CMA 
place high value on avoiding severe and fatal allergic reactions. 
However, there might be important variability in how they 
value other outcomes. For example, some school-aged patients 
may place more or less value on the ability to drink milk and eat 
dairy relative to the ability to take part in social activities (e.g. 
OIT might preclude going on school trips that would require 
missing one or more daily doses of OIT, making OIT too difficult 
or not feasible).  
Some older patients are likely to vary in their perception of 
burden related to OIT: e.g. avoiding exercise after taking a daily 
dose of OIT or requirement for regular daily dosing. 
Patient and family goals may differ: some may value more the 
ability to drink milk, others may just wish to avoid an allergic 
reaction.  
Children would prefer to avoid injections. 

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the intervention or the 

See the attached Evidence Profile Majority of panel members thought that the balance of efects 
favors omalizumab.  
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comparison 
● Probably favors the intervention 
○ Favors the intervention 
○ Varies 
○ Don't know 

Resources required 
How large are the resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Large costs 
○ Moderate costs 
○ Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know  

The use of Omalizumab results in an increase in costs. The mean cost of this drug in children over 6 
years old has been estimated to be € 1,311 per month in Italy (Valluzzi, 2019).  
In Spain median monthly cost of adding omalizumab to OIT was €1,100 (€738–€2,952) per patient, 
including the initial dose. (Larrosa Garcia 2019). 

In some countries the treatment costs may be covered by the 
health system or reimbursed by insurance if the child also has 
refractory asthma.  
The high cost of Omalizumab can limit global availability of this 
treatment. 
High costs may also lead families to not complete treatment.  
Specialized health professionals and clinical facilities are needed.  
Cost of omalizumab is different in different 
countries/jurisdictions and also may depend on who bears the 
cost. 
Omalizumab is usually used for 4 months in the protocols, so the 
total cost would be 4x monthly cost. Some patients may require 
longer administration. 
Panel members also noted that the estimates of the direct and 
indirect costs of OIT with milk are currently not available and 
there is no cost effectiveness analysis of using omalizumab in 
OIT. 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
● Probably reduced 
○ Probably no impact 
○ Probably increased 
○ Increased 
○ Varies 
○ Don't know  

No research evidence has been found. Omalizumab for OIT and OIT itself are currently not reimbursed 
in any country and many third-party health insurance systems 
do not cover it, so it would be available only to more affluent 
families that could cover the cost out of the pocket or through 
an expensive health insurance. 
Cost and availability of specialized facilities to perform OIT and 
administer omalizumab are more likely to limit implementation 
in jurisdictions where fewer resources are available.  
Panel members thought that the impact on health equity would 
vary depending on who bears the cost (patients and families 
themselves, public health care system, or private third party 
payers). 
Scarcity of specialized clinics and professionals may lead to 
barriers in accessing treatment (e.g.: long distance travel and 
costs for patients), especially in rural and remote areas, and in 
developing countries.  



World Allergy Organization (WAO) Diagnosis and Rationale for Action against Cow’s Milk Allergy (DRACMA) Guidelines 2021: immunotherapy 

Page 11 of 34 

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
● Varies 
○ Don't know  

No research evidence has been identified. Panel members were divided whether or not the addition of 
omalizumab to OIT with cow's milk would be acceptable to 
stakeholders. The main barrier to acceptability mentioned was 
the cost of therapy. 
 
 
Low certainty of evidence of the effect of omalizumab for CMA 
may reduce acceptance. 
 
Clinicians as well as family members may vary in their 
perception of risk and the relative value they place on avoiding 
reactions with accidental exposure to milk or with OIT. Thus, 
some clinicians and family members may see value in adding 
omalizumab to OIT while others will not.  
Preschool and school personnel may not accept providing 
and/or supervising milk OIT during school trips.  
Third party payers may not accept the additional cost. 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
● Varies 
○ Don't know  

No research evidence has been identified. Panel members found the following to be currently the main 
barriers to implementation of omalizumab (in addition to the 
barriers for implementation of OIT itself): 
- additional cost to already expensive OIT 
- limited access to omalizumab in many countries. 
 
Currently in all jurisdictions using omalizumab for this indication 
would be off-label. 

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large – Varies Don't know 

UNDESIRABLE EFFECTS Large Moderate Small Trivial – Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High – – No included studies 
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 JUDGEMENT 

VALUES 
Important uncertainty 

or variability 

Possibly important 
uncertainty or 

variability 

Probably no important 
uncertainty or 

variability 

No important 
uncertainty or 

variability 

– – 
– 

BALANCE OF EFFECTS Favors the comparison Probably favors the 
comparison 

Does not favor either 
the intervention or the 

comparison 

Probably favors the 
intervention Favors the intervention Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs Negligible costs and 
savings Moderate savings Large savings Varies Don't know 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes – Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes – Varies Don't know 

 
 
TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against the 
intervention 

Conditional recommendation for either the 
intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○  ○  ○  ●  ○  

CONCLUSIONS 
Recommendation 
We suggest that clinicians use omalizumab, compared with not using it, during the initiation of oral immunotherapy with fresh cow's milk in people with IgE-mediated CMA. 
(CONDITIONAL recommendation based on very low certainty evidence) 

Justification 
The balance of health effects favors adding omalizumab to milk OIT, however, cost of omalizumab may reduce its accessibility in many settings. 

Subgroup considerations 
None 

Implementation considerations 
1. Diagnosis of IgE-mediated CMA must be confirmed before commencing milk OIT. 
2. When choosing to preform OIT, clinicians might consider the following situations that may be contraindications for starting and for continuation of OIT in general:  
- a patient and her/his family are not able to follow the protocol  
- a patient and family have no access to epinephrine and/or is not able to properly use it when needed 
- a physician managing OIT is not able to devote sufficient time and resources to properly administer and monitor OIT. 
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- a patient has a history of confirmed previous frequent severe reactions 
- a child has persistent gastrointestinal symptoms 
- a patient has a concomitant asthma that is not well controlled. 
3. Dosing of anti-IgE needs to be based on serum total IgE measurement.  
NOTE: Patients with coexisting severe asthma and/or chronic spontaneous urticaria may be more likely to have access to omalizumab. 

Monitoring and evaluation 
1. Monitor symptoms after anti-IgE injection. 
2. Monitoring of the OIT with anti-IgE should be the same as without it. 

Research priorities 
1. Dosing of omalizumab and duration of treatment with omalizumab in the context of food OIT. 
2. Patient identification that would benefit the most. 
3. Well designed and executed RCTs measuring important desirable and undesirable health effects and quality of life.  
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Evidence-to-Decision table for question 3 
 
Should OIT with baked milk vs. no OIT be used for patients with IgE-CMA who do not tolerate baked milk? 
 
QUESTION 
Should OIT with baked milk vs. no OIT be used for patients with IgE-CMA who do not tolerate baked milk? 
POPULATION: patients with IgE-CMA who do not tolerate baked milk 

INTERVENTION: OIT with baked milk 

COMPARISON: no OIT 

MAIN OUTCOMES: Anaphylaxis; Use of IM epinephrine; Discontinuation of treatment due to adverse effects and/or symptoms; Severe gastrointestinal symptoms; Severe respiratory symptoms/wheezing; 
Generalized urticaria or erythema; Ability to drink cow's milk and eat dairy products without a reaction; Ability to accidentally consume a small amount of cow's milk without a reaction; Ability to 
drink cow's milk reintroduced after a period of abstaining from milk and milk products; Emergency department visit; Hospital admission; Eosinophilic esophagitis; Quality of life of children; 
Quality of life of the caregivers; Lip/mouth pruritus; Angioedema; Any adverse effect; 

SETTING: Outpatient allergy clinic 

PERSPECTIVE: individual patient 

COMPETING 
INTERESTS: 

none 

ASSESSMENT 
Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
● Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know  

See attached evidence profile. Some panel members thought that the effect may be larger than small, 
noting that the ability to tolerate baked milk would allow to 
substantially expand patient's diet. Panel members also noted that lack 
of controls does not allow to estimate what proportion of those who 
were able to eat baked milk after OIT gained it owing to OIT or 
naturally outgrowing milk allergy.  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large 
● Moderate 
○ Small 

See attached evidence profile. Some panel members thought that the undesirable effects were small 
and others that they were large, however, the majority considered 
them moderate. 
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○ Trivial 
○ Varies 
○ Don't know  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies  

See attached evidence profile. 
This is the lowest certainty across the critical outcomes.   

Estimates of the effects of OIT with baked milk come from 2 series of 
cases with additional limitations. 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or variability 
● Possibly important uncertainty or variability 
○ Probably no important uncertainty or 
variability 
○ No important uncertainty or variability  

Children and adolescents with food allergy perceive a tension between maintaining their 
social wellbeing and physical safety, expressing concern about the social implications of food 
allergy and interventions to manage it. 
1. Dean J, Fenton NE, Shannon S, Elliott SJ, Clarke A. Disclosing food allergy status in schools: 
health-related stigma among school children in Ontario. Health Soc Care Community 
2016;24:e43-52. 
Among children with food allergy, there is variability in risk perception, risk-taking behaviors, 
the level of concern they express about having food allergy, and how they balance threats to 
their social identity with threats to their personal safety. 
2. Akeson N, Worth A, Sheikh A. The psychosocial impact of anaphylaxis on young people and 
their parents. Clin Exp Allergy 2007;37:1213-20. 
3. Cummings AJ, Knibb RC, Erlewyn-Lajeunesse M, King RM, Roberts G, Lucas JSA. Management 
of nut allergy influences quality of life and anxiety in children and their mothers. Pediatr Allergy 
Immunol 2010;21:586-94. 
4. Monks H, Gowland MH, MacKenzie H, Erlewyn-Lajeunesse M, King R, Lucas JS, et al. How do 
teenagers manage their food allergies? Clin Exp Allergy 2010;40:1533-40. 
5. Fenton NE, Elliott SJ, Cicutto L, Clarke AE, Harada L, McPhee E. Illustrating risk: anaphylaxis 
through the eyes of the food-allergic child. Risk Anal 2011;31:171-83. 
6. Sampson MA, Munoz-Furlong A, Sicherer SH. Risk-taking and coping strategies of adolescents 
and young adults with food allergy. J Allergy Clin Immunol 2006;117:1440-5. 
7. Sommer I, Mackenzie H, Venter C, Dean T. An exploratory investigation of food choice 
behavior of teenagers with and without food allergies. Annals of Allergy, Asthma and 
Immunology 2014;112:446-52.  

Panel members agreed that patients with IgE-mediated CMA place 
high value on avoiding severe and fatal allergic reactions. However, 
there might be important variability in how they value other 
outcomes. For example, some school-aged patients may place more or 
less value on the ability to drink milk and eat dairy relative to the 
ability to take part in social activities (e.g. OIT might preclude going on 
school trips that would require missing one or more daily doses of OIT, 
making OIT too difficult or not feasible).  
Some older patients are likely to vary in their perception of burden 
related to OIT: e.g. avoiding exercise after taking a daily dose of OIT or 
requirement for regular daily dosing. 
Patient and family goals may differ: some may value more the ability 
to drink milk, others may just wish to avoid an allergic reaction.  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
● Probably favors the comparison 
○ Does not favor either the intervention or 

See attached evidence profile.  Panel members noted that the number of participants in the studies 
was very small and the conclusions are difficult to draw.  
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the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
○ Varies 
○ Don't know  

Currently available evidence suggests that the undesirable effects may 
outweigh the desirable ones. However, the certainty of the evidence is 
very low and further studies, if done, are likely to influence this 
balance. 

Resources required 
How large are the resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Large costs 
○ Moderate costs 
○ Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know  

No research evidence was found. Based on personal experience of panel members, cost of OIT is likely to 
be at least moderate; majority of panel members thought it would be 
large.  
 
 
Panel members agreed that the direct cost of OIT with baked milk 
would be similar to OIT with fresh milk and that the determinants of 
the cost would be the same. 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
○ Probably reduced 
○ Probably no impact 
○ Probably increased 
○ Increased 
● Varies 
○ Don't know  

No research evidence was found. OIT is currently not reimbursed in many countries and many third-
party health insurance systems do not cover it, so it would be 
available only to more affluent families that could cover the cost out 
of the pocket or through a more expensive health insurance. 
Cost and availability of specialized facilities to perform OIT are more 
likely to limit implementation in jurisdictions where fewer resources 
are available.  
Panel members thought that the impact on health equity would vary 
depending on who bears the cost of OIT (patients and families 
themselves, public health care system, or private third party payers) 
and whether or not all or only selected more expensive insurance 
systems would cover OIT.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
● Varies 
○ Don't know  

No research evidence was found. The autonomy of patients (e.g. not doing physical exercises after OIT) 
as well as parents (e.g. need to supervise OIT and intervene if 
necessary) may be affected. 
Clinicians as well as family members may vary in their perception of 
risk and the relative value they place on avoiding reactions with 
accidental exposure to milk or with OIT. Thus, some clinicians and 
family members may be reluctant to administer or accept OIT while 
others will not. Some clinicians may not accept the risk of allergic 
reactions that occur during OIT in their offices. 
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Preschool and school personnel may not accept providing and/or 
supervising milk OIT during school trips.  
Third party payers may not accept the additional cost of specialized 
health care personnel and clinical facilities required for OIT. 
The long-term effects and persistence of desensitization are still being 
investigated. This uncertainty influences the variability in acceptance 
of OIT by patients, their families, clinicians, and third party payers. The 
general perception of importance of food allergy varies across cultures 
and also affects the acceptability of related interventions. 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know  

No research evidence was found. Panel members found the following to be currently the main barriers 
to implementation: 
- additional cost of OIT 
- limited availability and access to OIT in many countries 
- limited and variable availability of facilities for OIT 
- limited availability of allergy specialists who would have to provide 
and supervise OIT 
- need for education and training for patients and their families 
- need to start OIT in a hospital (in settings in which it is required). 
School personnel is unlikely to provide or supervise OIT if it needs to 
be done on a school trip. Parents or other caregivers would have to 
accompany children on those occasions. 
Lifelong or long-term OIT may not be sustainable owing to its 
cumulative cost and burden. 
The inappropriate use of milk OIT would increase the risk of serious 
adverse effects in children with severe food allergies. However, it 
would be unlikely if it was used in patients correctly diagnosed with 
IgE-mediated CMA and properly administered by allergy specialists.  

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large – Varies Don't know 

UNDESIRABLE EFFECTS Large Moderate Small Trivial – Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High – – No included studies 

VALUES 
Important uncertainty 

or variability 

Possibly important 
uncertainty or 

variability 

Probably no important 
uncertainty or 

variability 

No important 
uncertainty or 

variability 
– – – 
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 JUDGEMENT 

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 

comparison 

Does not favor either 
the intervention or the 

comparison 

Probably favors the 
intervention Favors the intervention Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 

savings Moderate savings Large savings Varies Don't know 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes – Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes – Varies Don't know 

 

TYPE OF RECOMMENDATION 
Strong recommendation against the 

intervention 
Conditional recommendation against the 

intervention 
Conditional recommendation for either  

the intervention or the comparison 
Conditional recommendation for the 

intervention 
Strong recommendation for the 

intervention 

○  ●  ○  ○  ○  

CONCLUSIONS 
Recommendation 
In people with IgE-mediated CMA who do not tolerate baked milk, we suggest that clinicians do not use oral immunotherapy with baked cow’s milk.  
(CONDITIONAL recommendation based on very low certainty evidence) 
 
Remark: Persons with IgE-mediated CMA who do tolerate specific amounts of baked cow’s milk can continue consuming it. 

Justification 
Balance of the desirable and undesirable effects is unclear because of the very low certainty of the evidence. Panel members agreed that more and higher quality evidence would be desirable to obtain and once 
available, it is likely to influence the strength but also the direction of this recommendation. 
Panel members thought that in any case the balance will depend on patient's and family's values and preferences.  

Subgroup considerations 
No specific subgroups were identified. 

Implementation considerations 
Diagnosis of IgE-mediated CMA with reactions to baked milk must be confirmed before commencing OIT with baked milk.  
When choosing to preform OIT, clinicians may want to consider the following situations that may be contraindications for starting and for continuation of OIT:  
- a patient and her/his family is not able to follow the protocol  
- a patient and family has no access to epinephrine and/or is not able to properly use it when needed 
- a physician managing OIT is not able to devote sufficient time and resources to properly administer and monitor OIT. 
- a patient has a history of confirmed previous frequent severe reactions to baked cow's milk 
- a child has persistent gastrointestinal symptoms 
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- a patient has a concomitant asthma that is not well controlled. 

Monitoring and evaluation 
When choosing to preform OIT with baked milk, clinicians need to monitor symptoms in all patients and proper nutrition in small children. 

Research priorities 
1. Temperature and time of heating/baking cow's milk products. 
2. The effects of OIT with baked milk on quality of life of patients and their family members.  
3. Costs of OIT with baked milk.  
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Question: Should oral immunotherapy with cow's milk vs. elimination diet alone be used for IgE-mediated cow's milk allergy? 
 

Certainty assessment № of patients Effect 
Certainty Importance 

№ of studies Risk of bias Inconsistency Indirectness Imprecision Other 
considerations 

OIT with cow's 
milk 

Elimination diet 
only 

Relative 
(95% CI) 

Absolute 
(95% CI) 

Anaphylaxis 
7 RCT 1,2,3,4,5,6,7 
follow-up: 6 to 17 months 

not serious a serious b not serious  not serious c none  Only one study (De Schryver 2019) used current definition of anaphylaxis. The rate of anaphylaxis in this 
study was 1 per 100 persons per year without OIT and 550 per 100 persons per year with OIT (rate ratio: 
60.0; 95% CI: 15 to 244; rate difference: 5 more per 1 person per year (95% CI: 4 to 6)). One study 
(Skripak 2008) defined anaphylaxis as "some combination of respiratory, gastrointestinal, and/or skin 
reaction" and reported similar results. Four additional studies reported no anaphylactic reactions, 
however, they either did not provide the definition that they used or equated it with epinephrine use. 

⨁⨁⨁◯ 
MODERATE  

CRITICAL 

14 NRS 
follow-up: median 2 years 
(338 person-years) 

serious A serious B serious C not serious  none  At least 1 event: 8.9% of patients receiving OIT (95% CI: 4.3 to 13.5) (12 studies)  
Incidence rate: 44 per 100 patients per year (95% CI: 2 to 869) (5 studies) 

⨁◯◯◯ 
VERY LOW  

Use of IM epinephrine 
7 RCT 1,3,4,5,7,8 
follow-up: 4 to 12 months 

not serious d not serious  not serious  not serious  none  85/134  2/120  IRR 29.4 
(7.4 to 117.0)  

268 more per 100 patients per year  
(from 203 more to 333 more) e 

⨁⨁⨁⨁ 
HIGH  

CRITICAL 28 NRS 
follow-up: median 1 year 
(1604 person-years) 

serious A serious D not serious  not serious  none  At least 1 event during up-dosing phase of OIT: 15% of patients (95% CI: 10 to 20) (17 studies)  
At least 1 event during maintenance phase: 5% of patients (95% CI: 3 to 8) (15 studies) 
Incidence rate: 16 per 100 patients per year (95% CI: 6 to 38) (18 studies).  

⨁⨁◯◯ 
LOW  

Adverse effect leading to the discontinuation of treatment 
7 RCT 1,2,3,4,5,6,7 not serious d not serious  not serious  serious f none  20/146 (13.7%)  9/132 (6.8%)  RR 1.8 

(0.84 to 3.84)  
5 more per 100 

(from 1 fewer to 19 more) g 
⨁⨁⨁◯ 

MODERATE  
CRITICAL 

16 NRS not serious  serious E not serious  not serious  none  12% (95% CI: 8 to 16). 89/768 patients starting OIT. ⨁⨁⨁◯ 
MODERATE  

Severe gastrointestinal symptoms 
5 RCT 1,2,4,5,7 
follow-up: 4 to 17 months 

not serious d not serious  serious h serious i none  45/91 (49.5%)  4/84 (4.8%)  RR 6.9 
(1.6 to 30.9) j 

28 more per 100 
(from 3 more to 100 more)  

⨁⨁◯◯ 
LOW  

CRITICAL 10 NRS 
follow-up: median 1.5 year 
(277 person-years) 

serious A serious  serious F not serious  none  At least 1 event: 31% of patients receiving OIT (95% CI: 14 to 49) (7 studies)  
Incidence rate: 258 per 100 patients per year (95% CI: 39 to 1698) (4 studies) 

⨁◯◯◯ 
VERY LOW  

Severe respiratory symptoms/wheezing 
1 RCT 4  
follow-up: 12 months 
assessed with: "nebulized 
epinephrine for respiratory 
symptoms" 

not serious d not serious  not serious  serious k none  24/30 (80.0%)  0/30 (0.0%)  RR 49.0 
(3.12 to 770.59)  

77 more per 100 
(from 62 more to 92 more) e 

⨁⨁⨁◯ 
MODERATE  

CRITICAL 

7 NRS 
follow-up: median 2 years 
(246 person-years) 

serious A not serious  serious F not serious  none  At least 1 event: 9% of patients receiving OIT (95% CI: 4 to 14) (2 studies). Additional 4 studies reported 
wheezing but did not specify its severity: 17% (95% CI: 8 to 27). 
Incidence rate: 916 per 100 patients per year (95% CI: 626 to 1339) (3 studies) 

⨁⨁◯◯ 
LOW  

Generalized erythema, urticaria and angioedema? 
5 RCT 1,2,4,5,7 
follow-up: 4 to 17 months 

not serious d,l not serious  not serious  serious m none  27/89 (30.3%)  7/82 (8.5%)  RR 2.8 
(0.74 to 10.36) n 

15 more per 100 
(from 2 fewer to 80 more)  

⨁⨁⨁◯ 
MODERATE  

CRITICAL 
7 NRS serious A not serious  serious G not serious  none  At least 1 event: 40% of patients receiving OIT (95% CI: 1 to 78) (4 studies)  

Incidence rate: 178 per 100 patients per year (95% CI: 59 to 541) (5 studies) 
⨁⨁◯◯ 

LOW  
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follow-up: median 1 year 
(291 person-years) 

Ability to drink cow's milk and eat dairy products without a reaction 
7 RCT 1-8 
follow-up: 4 to 11 months 
assessed with: passing a 
graded food challenge with 
≥150 ml cow's milk and/or 
ability to drink cow's milk 
and eat dairy products 
without symptoms 

not serious p not serious  very serious q not serious r none s,t 100/144 (69.4%)  3/121 (2.5%)  RR 12.1 
(5.59 to 26.21) u 

28 more per 100 
(from 11 more to 63 more)  

⨁⨁⨁◯ 
MODERATE  

CRITICAL 

Ability to accidentally consume a small amount of cow's milk without a reaction 
7 RCT 1,2,3,4,5,7,8 
follow-up: range 4 months to 
11 months 
assessed with: passing a 
supervised graded food 
challenge with ≥5 ml of 
cow's milk 

not serious p not serious  very serious q not serious  none s,t 100/123 (81.3%)  4/108 (3.7%) af RR 10.4 
(5.12 to 21.11)  

35 more per 100 
(from 15 more to 74 more) af 

⨁⨁⨁◯ 
MODERATE  

CRITICAL 
13.0% af 100 more per 100 

(from 54 more to 100 more) af 

Tolerance of cow's milk when it is reintroduced after a period of not consuming milk and milk products  
0 RCT (not measured) -  -  -  -  -  -  -  -  -  -  

CRITICAL 
8 NRS 
follow-up: median 1 year 
assessed with passing 
graded OFC after 2-8 weeks 
of elimination diet 

serious A serious J serious K not serious L none  44% patients starting OIT (95% CI: 18 to 69). ⨁◯◯◯ 
VERY LOW  

Emergency department visit 
2 RCT 2,4 serious v not serious  not serious  very serious w none  There were 2 events among 48 children in OIT group and no events in control groups. Only 2 of the 11 

studies reported this outcome. 
⨁◯◯◯ 
VERY LOW  

CRITICAL 
4 NRS 
follow-up: median  

serious A not serious  not serious  serious H none  1.8% of patients receiving OIT visited ED at least once (95% CI: 0 to 3.7) (4 studies) ⨁⨁◯◯ 
LOW  

Hospital admission 
0 RCT (not reported) -  -  -  -  -  - - - - - 

IMPORTANT 6 NRS 
follow-up: median 

serious A not serious  not serious  serious  none  There were no hospitalizations among 264 patients in 6 studies of OIT that reported this outcome. ⨁⨁◯◯ 
LOW  

Death 
7 RCT 1-5,9,10 
follow-up: 4 to 11 months 

not serious  not serious  not serious  not serious  none  0/129 (0.0%)  0/103 (0.0%)  not estimable  0 fewer per 100 
(from 4 fewer to 3 more) e 

⨁⨁⨁⨁ 
HIGH  IMPORTANT 

0 NRS (not reported) - - - - - - - - - -	

Mild respiratory symptoms 
5 RCT 1,4,5,7,10  
follow-up: 16 to 40 weeks 

not serious d,l not serious  not serious  serious y none  20/73 (27.4%)  1/74 (1.4%)  RR 10.0 
(2.41 to 41.43) z 

12 more per 100 
(from 2 more to 55 more)  

⨁⨁⨁◯ 
MODERATE  

IMPORTANT 7 NRS 
follow-up: median 2 years 
(246 person-years) 

serious A not serious  serious F not serious  none  16% (95% CI: 8 to 25) of patients receiving OIT (Studies did not report severity of symptoms) (5 studies) 
Incidence rate: 916 per 100 patients per year (95% CI: 626 to 1339) (3 studies) 

⨁⨁◯◯ 
LOW  

Angioedema 
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4 RCT 1,2,4,7  not serious d,l not serious  not serious  serious o none  8/59 (13.6%)  0/52 (0.0%)  RR 4.7 
(0.85 to 25.82)  

12 more per 100 
(from 2 more to 22 more) e 

⨁⨁⨁◯ 
MODERATE  

IMPORTANT 
1 NRS 
follow-up: 2 years 

serious A not serious not serious very serious none 1 event among 21 patients receiving OIT (5%) ⨁◯◯◯ 
VERY LOW 

Lip or mouth pruritus, perioral rash 
5 RCT 1,2,3,4,5 serious l not serious  not serious  serious ab none  47/76 (61.8%)  1/68 (1.5%)  RR 12.8 

(2.5 to 65.4) ac,ad 
17 more per 100 

(from 2 more to 95 more)  
⨁⨁◯◯ 

LOW  
IMPORTANT 9 NRS 

follow-up: median 1 year 
(298 patient-years) 

serious A serious  not serious  not serious  none  At least 1 event: 48% patients receiving OIT (95% CI: 18 to 78) (5 studies) 
Incidence rate: 990 per 100 patients per year (95% CI: 249 to 3929) (5 studies) 

⨁⨁◯◯ 
LOW 

Eosinophilic esophagitis 
0 RCT (not reported) -  -  -  -  -  -  -  -  -  -  

IMPORTANT 6 NRS 
follow-up: 2 years 

serious A not serious  serious I serious  none  9% of patients receiving OIT (81/877) developed EoE at least once (95% CI: 4 to 15). ⨁◯◯◯ 
VERY LOW  

Quality of life of children 
0 RCT (not reported) -  -  -  -  -  -  -  -  -  -  

IMPORTANT 

1 NRS 
follow-up: 5 weeks 
assessed with food allergy 
quality of life questionnaire - 
parent form (FAQLQ-PF); 
MID: 0.5 point 

serious A not serious  serious M serious N none  FAQLQ-PF: in 21 patients QoL deteriorated, in 31 remained unchanged, and in 30 was improved.  ⨁◯◯◯ 
VERY LOW  

Quality of life of the caregivers 
0 RCT (not reported) -  -  -  -  -  -  -  -  -  -  

IMPORTANT 
0 NRS (not reported) -  -  -  -  -  -  -  -  -  -  

Any adverse effect 
6 RCT 1,2,3,4,5,7 not serious d not serious  serious x not serious  none  100/116 (86.2%)  20/100 (17.0%)  RR 3.63 

(1.73 to 7.61)  
57 more per 100 

(from 7 more to 100 more)  
⨁⨁⨁◯ 

MODERATE  
IMPORTANT 22 NRS 

follow-up: median 1.5 years 
(1158 patient-years) 

serious A not serious O very serious P not serious  none  At least 1 event: 53% patients receiving OIT (95% CI: 29 to 77) (14 studies)  
Incidence rate: 564 per 100 patients per year (95% CI: 172 to 1848) (14 studies) 

⨁◯◯◯ 
VERY LOW  

CI: Confidence interval; IRR: incidence rate ratio; MD: Mean difference; MID: minimal important difference; NRS: non-randomized (observational) study; OFC: oral food challenge; RCT: Randomized controlled trial; RR: Risk ratio 
 
Explanations 
a. The only study (De Schryver 2019) that reported direct evidence was not blinded and was stopped early because of apparent benefit. However, both of those biases are likely to underestimate adverse effects.  
b. 2 studies reported the rate of anaphylaxis with OIT between 4.7 and 5.5 per person per year and other 4 studies reported no anaphylactic reactions with OIT. This difference could not be explained with population characteristics or the type of OIT. It is possible 
that the difference is related to the definition of anaphylaxis used in individual studies; 3 studies did not report what definition was used. We did not reduce the certainty because of indirectness (one study provided a direct outcome measure) but rather because of 
inconsistency, as they seem to be related.  
c. We did not lower the certainty because of imprecision, because the results of one study that could be used provided precise estimates. If data from other studies could be used then the judgment about precision might change.  
d. Most studies were not blinded but it is unlikely that this would overestimate the risk of adverse effects.  
e. There were no events in control groups; 95% CI around the risk difference was estimated from risk difference meta-analysis.  
f. Only 29 events; confidence interval does not exclude an appreciable harm with OIT or no difference.  
g. Sensitivity analysis assuming 0 events among controls in De Schryver 2019 - RD: 12 more per 100.  
h. Studies did not report GI symptoms consistently – some may have had very different importance for patients than the others.  
i. The CI does not exclude an appreciably increased risk of GI symptoms or no difference.  
j. In 2 studies the rate of reactions per patient was reported. Across these studies the rate of GI symptoms was 21.4 times higher (95% CI: 8.9 to 51.8) with OIT than without.  
k. Only 24 events; 95% confidence interval does not exclude an appreciable benefit or an appreciable harm.  
l. Few studies reported this outcome that we considered obvious to measure and report; in general, adverse effects were reported inconsistently, using variable definitions, and sometimes precluding meaningful conclusions.  
m. There were only 34 events and the pooled confidence interval does not exclude harm from OIT or no difference.  
n. Two additional studies measured urticaria as rate of events per patient. Rate of generalized urticaria was 8.3 times higher (95% CI: 3.2 to 21.1) with OIT than without.  
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o. Only 8 events; CI does not exclude an appreciable harm with OIT or no effect  
p. In some studies participants were not blinded but the results were consistent across all studies. Although the true effect might be smaller than the presented estimate, we did not rate down the certainty of evidence for risk of bias given the very strong association.  
q. It is not certain whether all those passing a graded food challenge in a clinic will also be able to tolerate an equivalent total amount of milk without a graded challenge.  
r. Total 85 events among 217 patients  
s. There is some suggestion of publication bias as all studies were small and all showed very large effect. We did not reduce the certainty of evidence because we already reduced it for indirectness.  
t. There was a very large association that does increase the confidence in the estimated effect on an indirect outcome. However, because of this indirectness we thought that very strong association may not apply to the outcome of interest.  
u. One additional study (Morisset 2007) explicitly included only children that could tolerate at least 60 ml of milk at baseline and found a smaller effect of OIT RR: 1.44 (95% CI: 0.98 to 2.11). Another RCT published as a conference abstract only reported tolerance in 
4/11 children receiving OIT but did not report how many children achieved tolerance in control group (n = 4) (Filho 2015).  
v. Only 2 of 7 studies reported this outcome.  
w. Only 2 events in one study.  
x. There were many adverse effects with various importance to patients.  
y. There were only 21 events and the pooled confidence interval does not exclude harm from OIT or no difference.  
z. In 2 studies the rate of reactions per patient was reported. Across these studies the rate of asthma/wheezing was 11 times higher (95% CI: 0.97 to 125.0) with OIT than without.  
aa. Only 16 events in one group.  
ab. Only 50 events. CI does not exclude an appreciable harm or little difference.  
ac. Three Additional studies show small to large increase In a number of reactions per patient in the OIT group compared to controls. The results were not consistent therefore we did not combine them in meta-analysis. The rates ratios individual studies were 
880.07, 713.37, and 4.53. 
ad. One study (Lee 2013) was excluded from the analysis as ii failed to report data on the control group 
A. No control group (series of cases). Any inference requires implicit comparison.  
B. Rate of anaphylaxis varied between none to 46%. We could not explain it with the characteristics of the population or the type of OIT protocol.  
C. Most studies did not report how they defined anaphylaxis. Based on the variability of definitions used in RCTs we assumed that they would also be variable in observational studies and not reflecting the current definition.  
D. Use of epinephrine IM varied between none to 60% of patients. We could not explain it with the characteristics of the population or the type of OIT protocol.  
E. Discontinuation varied between 3% and 40%. We could not explain it with the characteristics of the population or the type of OIT protocol.  
F. We pooled data of any respiratory symptom unless it was specified to be severe. Most studies did not report the severity of symptoms.  
G. Most studies reported urticaria without mentioning its range or severity.  
H. Only 6 events among 230 patients.  
I. EoE was not confirmed with biopsy in most studies.  
J. Proportion of children being able to tolerate milk varied between 20% and 91%. We were not able to explain it with the duration and target dose of OIT, duration of avoidance diet, and the dose of milk in OFC.  
K. It is not certain whether all those passing a graded food challenge in a clinic will also be able to tolerate an equivalent total amount of milk without a graded challenge. It is also uncertain whether 2-8 weeks of strict avoidance of milk would have similar effects as a longer period of 
usual uncontrolled diet.  
L. The results were not precise, but we assumed that this is because of inconsistency and we did not reduce the already very low certainty for imprecision.  
M. Outcome was measured during the initial phase of OIT, whereas QoL of children during the whole period of treatment and after OIT is of interest.  
N. Only 82 patients.  
O. Proportion of adverse effects was very inconsistent among studies, but we assumed that this was owing to their varying definitions and reporting.  
P. There were many different adverse effects with different importance to patients. They were also inconsistently defined and reported among the studies. 
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Omalizumab compared to no anti-IgE antibody for patients who receive OIT for IgE-mediated CMA 

Patient or population: patients who receive OIT for IgE-mediated CMA  
Setting: tertiary care allergy clinic   

Outcomes 
№ of participants  

(studies) 
Follow up  

Certainty of the evidence 
(GRADE) 

Relative effect 
(95% CI) 

Anticipated absolute effects 

Risk with no anti-IgE antibody Risk difference with omalizumab 

Anaphylaxis 139 
(3 RCTs) 1,2,3 

follow up range: 9 to 26 months 
⨁◯◯◯ 

VERY LOW a,b,c 
RR 0.34 

(0.11 to 1.05)  10 per 100  7 fewer per 100 
(9 fewer to 1 more)  

125 
(11 NRS) 4 

⨁◯◯◯ 
VERY LOW a,b,c,d 

One study of OIT with multiple foods (n=41) reported 1 event in omalizumab group and 1 event in a control group 
(RR: 1.93; 95% CI: 0.13 to 28.6) (Otani 2014). 
At least 1 event occurred in a median of 34% patients receiving OIT+ omalizumab (range: 11% to 60%) (8 series 
of cases of milk OIT; n=74) (Nadeau 2011, Crisafulli 2019, Martorell-Calatayud 2016, Arasi 2017, Blasco-Valero 
2017, Demir 2018, Larrosa Garcia 2019, Paz 2019). 
Two additional series of cases of omalizumab+OIT with peanuts and multiple foods reported either no anaphylaxis 
(0/34) or 20 anaphylactic reactions among 23 patients (Andorf 2017, Brandstrom 2019). 

Use of IM epinephrine (adrenaline)  195 
(4 RCTs) 1,2,3,5 

⨁◯◯◯ 
VERY LOW a,b,c,e 

RR 0.23 
(0.05 to 0.97) f 25 per 100  19 fewer per 100 

(24 fewer to 1 fewer) f 

(7 NRS)  ⨁◯◯◯ 
VERY LOW a,b,c,d,g 

One study of OIT with multiple foods (n=41) reported 1 event in omalizumab group and 1 event in a control group 
(RR: 1.93; 95% CI: 0.13 to 28.6) (Otani 2014).  
Studies with omalizumab + milk OIT: 21% patients (range: 0% to 60%) (4 series of cases; n=33) (Nadeau 2011, 
Crisafulli 2019, Takahasi 2017, Demir 2018).  
Studies with omalizumab + peanut OIT: 23% and 47% patients (Brandstrom 2019, Schneider 2013; n=30). 

Adverse effect leading to the discontinuation of treatment  101 
(2 RCTs) 2,3 

⨁◯◯◯ 
VERY LOW a,b,h 

RR 0.41 
(0.03 to 5.30)  9 per 100  5 fewer per 100 

(8 fewer to 37 more)  

(10 NRS)  ⨁◯◯◯ 
VERY LOW a,b,d 

One study of OIT with multiple foods (n=41) reported no events (Otani 2014).  
Studies with omalizumab + milk OIT: 5% patients (range: 0% to 33%) (7 series of cases; n=58) (Nadeau 2011, 
Crisafulli 2019, Martorell-Calatayud 2016, Takahasi 2017, Arasi 2017, Larrosa Garcia 2019, Paz 2019).  
Studies with omalizumab + peanut or multiple foods OIT: 18% patients (4 series of cases; n=68) (Andorf 2017, 
Brandstrom 2019, Schneider 2013, Le 2014). 

Severe gastrointestinal symptoms 55 
(3 RCTs) 1,3,5 

⨁◯◯◯ 
VERY LOW b,h,i 

RR 0.89 
(0.51 to 1.56) j 50 per 100  5 fewer per 100 

(25 fewer to 28 more) j 

(3 NRS)  ⨁◯◯◯ 
VERY LOW a,b,i,k,l 

3 series of cases receiving omalizumab with OIT for peanut and multiple food allergy reported between 0%, 29%, 
and 38% patients with GI symptoms (n=64). (Andorf 2017, Brandstrom 2019, NCT00932282). 

Severe respiratory symptoms/wheezing  55 
(3 RCTs) 1,3,5 

⨁◯◯◯ 
VERY LOW b,h,i 

RR 0.52 
(0.34 to 1.48) m 29 per 100  14 fewer per 100 

(19 fewer to 14 more) m 

(6 NRS)  ⨁◯◯◯ 
VERY LOW a,i,k,l 

Six series of cases receiving omalizumab with OIT for milk, peanut, and multiple food allergy reported between 0% 
and 73% patients with respiratory symptoms (n=86). (Nadeau 2011, Crisafulli 2019, Arasi 2017, Andorf 2017, 
Brandstrom 2019, NCT00932282). 
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Generalized erythema or urticaria 115 
(3 RCTs) 1,3,5 

⨁◯◯◯ 
VERY LOW a,b,h,i,n 

RR 0.52 
(0.18 to 1.52) o 48 per 100  23 fewer per 100 

(39 fewer to 25 more) o 

(5 NRS)  ⨁◯◯◯ 
VERY LOW a,b,i,k 

Five series of cases receiving omalizumab with OIT for milk, peanut, and multiple food allergy reported between 
8% and 41% patients with urticaria (n=52). (Nadeau 2011, Crisafulli 2019, Arasi 2017, Brandstrom 2019, 
NCT00932282). 

Ability to drink cow's milk and eat dairy products without a 
reaction 
assessed with: passing a graded food challenge with ≥150 ml 
cow's milk and/or ability to drink cow's milk and eat dairy 
products without symptoms 

55 
(1 RCT) 3 

follow up: 7 months 
⨁⨁◯◯ 
LOW c,h,p 

RR 1.24 
(0.95 to 1.63)  71 per 100  17 more per 100 

(4 fewer to 45 more)  

Ability to accidentally consume a small amount of cow's milk 
without a reaction 
assessed with: passing a supervised graded food challenge 
with ≥5 ml of cow's milk  

64 
(2 RCTs) 1,3 

⨁⨁◯◯ 
LOW e,q 

RR 1.26 
(0.96 to 1.64)  69 per 100  18 more per 100 

(3 fewer to 44 more)  

Ability to drink cow's milk reintroduced after a period of not 
consuming milk and milk products 
assessed with: passing a graded food challenge with ≥150 ml 
cow's milk and/or ability to drink cow's milk and eat dairy 
products without symptoms  

75 
(2 RCTs) 3,5 

⨁◯◯◯ 
VERY LOW h,r 

RR 1.42 
(0.82 to 2.44)  35 per 100  15 more per 100 

(6 fewer to 51 more)  

Ability to accidentally consume a small amount of cow's milk 
reintroduced after a period of not consuming milk and milk 
products 
assessed with: passing a supervised graded food challenge 
with ≥5 ml of cow's milk  

75 
(2 RCTs) 3,5 

⨁◯◯◯ 
VERY LOW b,h 

RR 1.02 
(0.73 to 1.40)  49 per 100  1 more per 100 

(13 fewer to 19 more)  

Emergency department visit 17 
(1 NRS) 

⨁◯◯◯ 
VERY LOW a,b,k 

Only one case series of patients receiving omalizumab and OIT for peanut allergy reported 7/17 patients requiring 
ED visits. Other studies did not report this outcome. 

Hospital admission 22 
(2 NRS)  

⨁◯◯◯ 
VERY LOW a,b,k 

Two series of cases reported 0/5 and 2/17 patients requiring hospitalization. (Crisafulli 2019, Brandstrom 2019). 

Eosinophilic esophagitis  
(4 RCTs) 1,2,3,5 ⨁◯◯◯ 

VERY LOW b 

Four RCTs reported 3 cases among 131 patients receiving omalizumab with OIT and 1 case among 68 patients 
receiving OIT alone. Two additional series of patients receiving omalizumab with OIT reported 1 case among 30 
patients (Brandstrom 2019, Schneider 2013). 

Quality of life of patients  

(2 NRS) 2,4 ⨁◯◯◯ 
VERY LOW b 

One RCT reported that patient QoL improved (allergen avoidance, social/dietary limitations, anxiety). Authors also 
observed a reduction in child and parent perceived risk of severe reactions and death from accidental ingestion. 
However, they did not assess the difference between the omalizumab and control groups because most control 
patients received open label omalizumab before the QoL was measured. One observational study with a control 
group reported the number of patients who achieved at least minimal important improvement in QoL (RR: 1.2, 95% 
CI: 0.91 to 1.58; RD: 15 more per 100 patients; 95% CI: from 8 fewer to 38 more).  
Another study among patients receiving omalizumab for OIT with milk reported that patients saw the following 
benefits: 
- increased dietary options (4/9 children) 
- inclusion in social situations (parties/cafeteria, 4/9 children) 
- decreased anxiety about reactions (3/9). 
They also reported the following factors reducing QoL: 
- omalizumab injections and blood draws (7/9) 
- worry about possible reactions during desensitization or challenges (5/9). 
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Quality of life of the caregivers  

(2 NRS) 2,4 ⨁◯◯◯ 
VERY LOW b 

One RCT reported a reduction in caregiver perceived risk of severe reactions and death from accidental ingestion. 
However, they did not assess the difference between the omalizumab and control groups because most control 
patients received open label omalizumab before the QoL was measured. Another study of patients receiving 
omalizumab for OIT with milk reported that caregivers saw the following benefits:  
- reduced anxiety about allergic reactions (5/8) 
- child’s inclusion in social activities (4/8) 
- ability to eat at restaurants (4/8) 
- increased spontaneity around food-related events (3/8). 

Any adverse effect 
follow up: 9 months  

(4 RCTs) 1,2,3,5 ⨁◯◯◯ 
VERY LOW b,h 

In the one RCT that used OIT for milk allergy the median percentage of doses per person with any symptoms was 
2.1% with omalizumab and 16.1% without. Reactions requiring treatment were also more frequent without 
omalizumab (median: 0.0% vs. 3.8% of doses per person). Most reaction were classified by study authors as mild 
and majority were oral or pharyngeal (median: 0.6% vs. 8.8% of doses per person), respiratory symptoms (median: 
0.0 vs. 2.5% of doses per person) and GI symptoms (median 0.0 vs. 3.0% of doses per person). The other 3 RCTs 
that used omalizumab with OIT for other foods reported rates of adverse effects. The pooled IRR was 0.64 (95% 
CI: 0.21 to 1.97) which corresponds to 304 fewer AEs per 100 patient-years (95% CI: from 675 fewer to 827 more).  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  
 
CI: Confidence interval; NRS: non-randomized study; RCT: randomized controlled trial; RR: Risk ratio  

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

 
Explanations 
a. There is some uncertainty whether or not the baseline risk for this outcome is the same during OIT with milk and with other foods used in these studies: peanut, egg, and multiple foods at the same time.  
b. Number of events and total number of participants are small and do not meet optimal information size.  
c. Numerous small studies have only been published as conference abstracts without a corresponding peer-reviewed publication.  
d. The only observational study with a control group did not adjust for any confounders and the remaining studies were series of cases without control groups.  
e. Confidence interval does not exclude an appreciable benefit or no difference with adding omalizumab to OIT.  
f. Studies also reported number of epinephrine injections per group and the overall effect was similar: pooled incidence rate ratio: 0.36 (95% CI: 0.13 to 1.01); rate difference: 19 fewer per 100 patient-years (95% CI: 0 to 26 fewer).  
g. Epinephrine use varied widely.  
h. Confidence interval does not exclude an appreciable benefit or an appreciable harm from adding omalizumab to OIT.  
i. The severity of symptoms was not reported; it is likely that they represented the whole spectrum from mild to severe.  
j. Presented results are from one RCT in patients with milk OIT. Another study reported incidence rate and its results were consistent with those presented (IRR: 0.81, 95% CI: 0.52 to 1.26; rate difference: 48 fewer per 100 patient-years, 95% CI: 153 fewer to 57 
more). A third study reported GI adverse effects in 22% vs. 54% of doses received by patients in omalizumab vs. control group.  
k. Single arm study without a control group.  
l. Estimates varied but we did not lower certainty because the numbers were small and most likely they were the main source of observed inconsistency.  
m. Presented results are from one RCT in patients with milk OIT. Another study reported incidence rate and its results were consistent with those presented (IRR: 0.71, 95% CI: 0.34 to 1.48; rate difference: 28 fewer per 100 patient-years, 95% CI: 91 fewer to 35 
more). A third study reported GI adverse effects in 0% vs. 1% of doses received by patients in omalizumab vs. control group.  
n. Studies showed different results, but we assumed that it could be explained by different definitions and different severity of symptoms that were counted.  
o. One study reported incidence rate and its results were consistent with those presented (IRR: 0.92, 95% CI: 0.47 to 1.78; rate difference: 11 fewer per 100 patient-years, 95% CI: 97 fewer to 75 more).  
p. Only 44 events  
q. One study (Wood 2016) did not report this outcome and we extrapolated from ability to drink 150 ml of milk. It is likely that there were some additional patients who achieved this outcome.  
r. Only 23 events  
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OIT with baked milk compared to no OIT in patients with IgE-CMA who do not tolerate baked milk 

Patient or population: patients with IgE-CMA who do not tolerate baked milk  
Setting:  
Intervention: OIT with baked milk  
Comparison: no OIT  

Outcomes № of participants  
(studies) 

Follow up  

Certainty of the 
evidence 

(GRADE) 

Impact 

 

Anaphylaxis 
follow up: 1 years  

(1 observational 
study) 1 

⨁◯◯◯ 
VERY LOW a,b,c 

With OIT: 1/20 patients in one series (5%). 
Without OIT: based on studies among patients with CMA in 
whom tolerance of baked milk was not known (OIT with fresh 
milk) the rate of anaphylaxis with elimination diet alone would 
be 1 per 100 persons per year (1%). 

 

Use of IM epinephrine 
follow up: 1 years  

(2 observational 
studies) 1,2 

⨁◯◯◯ 
VERY LOW a,c,d 

With OIT: 3/15 (20%) in one study and 1/20 (5%) in another 
study. 
Without OIT: based on studies among patients with CMA in 
whom tolerance of baked milk is not known (OIT with fresh 
milk) the rate of epinephrine use with elimination diet alone 
would be 2 per 120 patients (1.7%). 

 

Discontinuation of treatment due to adverse effects and/or symptoms 
follow up: 1 years  

(2 observational 
studies) 1,2 

⨁◯◯◯ 
VERY LOW a,c,d 

2/15 (13%) in one study and 4/20 (20%) in another study. 
 

Severe gastrointestinal symptoms 
follow up: 1 years  

(2 observational 
studies) 1,2 

⨁◯◯◯ 
VERY LOW a,c,d,e 

5/15 (33%) in one study and 3/20 (15%) in another study. 
 

Severe respiratory symptoms/wheezing 
follow up: 1 years  

(2 observational 
studies) 1,2 

⨁◯◯◯ 
VERY LOW a,c,d,e 

8/15 (53%) in one study and 2/20 (10%) in another study. 
 

Generalized urticaria or erythema 
follow up: 1 years  

(1 observational 
study) 2 

⨁◯◯◯ 
VERY LOW a,c,f 

5 of 15 patients (33%) 
 

Ability to drink cow's milk and eat dairy products without a reaction 
assessed with: passing a supervised graded food challenge with >254 ml of fresh cow's milk or ability to 
eat 1.3 g of baked milk 
follow up: 1 years  

(2 observational 
studies) 1,2 

⨁◯◯◯ 
VERY LOW a,c,d 

4/15 (27%) in one study and 5/20 (25%) in another study. 
 

Ability to accidentally consume a small amount of cow's milk without a reaction - not reported  -  -  
  

Ability to drink cow's milk reintroduced after a period of abstaining from milk and milk products - not 
measured  

-  -  
  

Emergency department visit - not reported  -  -  
  

Hospital admission - not reported  -  -  
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Eosinophilic esophagitis - not reported  -  -  
  

Quality of life of children - not measured  -  -  
  

Quality of life of the caregivers - not measured  -  -  
  

Lip/mouth pruritus - not reported  -  -  
  

Angioedema - not reported  -  -  
  

Any adverse effect - not reported  -  -  
  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  
 
CI: Confidence interval  

 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

 

Explanations 

a. No control group (series of cases). Any inference requires an implicit comparison with another group of patients who did not receive OIT. We did not identify any study that explicitly measured and reported the rate of adverse reactions among 
patients allergic to baked milk.  
b. Only one event  
c. One additional study (Lazzarotto 2013, Lazzarotto 2014) has been completed and published only as a conference abstract with no information about the outcomes.  
d. Few events among only 35 patients  
e. Studies did not report how severe were the symptoms.  
f. Most studies reported urticaria without mentioning its range or severity.  
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Author(s): Ramon Targino, Jan Brozek 
Question: Epicutaneous immunotherapy compared to no immunotherapy for cow's milk allergy  
  

Outcome № of 
studies 

№ of patients Effect 

Certainty Importance epicutaneous 
immunotherapy 

no immunotherapy Relative 
(95% CI) 

Absolute 
(95% CI) 

Death  
(follow up: 3 to 12 months) 

2 1,2 0/155 (0.0%)  0/62 (0.0%)  not estimable  0 fewer per 100 
(from 3 fewer to 2 more)  

⨁⨁⨁⨁ 
HIGH 

a 
CRITICAL 

Anaphylaxis  
(follow up: 3 months) 

2 1,2 0/155 (0.0%)  0/62 (0.0%)  not estimable  0 fewer per 100 
(from 3 fewer to 2 more) 

⨁◯◯◯ 
VERY LOW 

b,c,d,e,f 
CRITICAL 

Epinephrine use 1 1 0/10 (0.0%)  0/9 (0.0%)  not estimable  0 fewer per 100 
(from 18 fewer to 18 more)  

⨁◯◯◯ 
VERY LOW 

b,c,e,f,g,h 
CRITICAL 

Laryngeal edema  
(follow up: 3 to 12 months) 

2 1,2 Laryngeal edema was not explicitly reported but we assumed that no child suffered this outcome based on reported number of 
anaphylactic reactions and serious adverse effects. The risk difference would be 0 more per 1,000 (95% CI: 33 fewer to 21 more).  

⨁◯◯◯ 
VERY LOW 

b,c,d,e,f 
CRITICAL 

Severe asthma/wheezing 1 1 0/10 (0.0%)  0/9 (0.0%)  not estimable  0 fewer per 100 
(from 18 fewer to 18 more)  

⨁◯◯◯ 
VERY LOW 

b,c,e,f,h 
CRITICAL 

Serious adverse effects  
(follow up: 3 and 12 months) 

2 1,2 0/155 (0.0%)  0/62 (0.0%)  not estimable  0 fewer per 100 
(from 2 fewer to 3 more) 

⨁◯◯◯ 
VERY LOW 

b,c,d,e,f 
CRITICAL 

Discontinuation of treatment owing to adverse effects  
(follow up: 3 months) 

2 1,2 Ona small study (Dupont 2010) reported no discontinuation owing to AEs and the other study (Tilles 2018) reported only 1.5% 
dropout rate owing to AEs (but did not report in which group).  

⨁◯◯◯ 
VERY LOW 

b,c,f,l 
IMPORTANT 

Any adverse effects  
(follow up: 12 months) 

2 1,2 There were no serious adverse effects reported in both studies. No patient discontinued therapy because of adverse effect. There 
were also no hospitalizations, ED visits, no epinephrine was used, and no anaphylactic reaction occurred. One study (Dupont 2010) 
reported 2 patients in EPIT having diarrhea and 1 patient vomiting, compared to no one in placebo group. There were 1 vs 2 
episodes of wheezing. In another study (MILES) most patients reported local itching (83.3%), redness (83.3%) or swelling (72.2%) 
at least once, but the difference between the groups was not reported.  

⨁◯◯◯ 
VERY LOW 

b,c,f,j,l 
CRITICAL 

Emergency department visit 2 1,2 0/155 (0.0%)  0/62 (0.0%)  not estimable  0 fewer per 100 
(from 3 fewer to 2 more)  

⨁◯◯◯ 
VERY LOW 

b,c,f,l 
CRITICAL 

Hospital admission 2 1,2 0/155 (0.0%)  0/62 (0.0%)  not estimable  0 fewer per 100 
(from 3 fewer to 2 more)  

⨁◯◯◯ 
VERY LOW 

b,c,f,l 
CRITICAL 

Full tolerance (able to drink 150 mL of milk and/or eat 
dairy products) 

1 1 In one study no child in either group (EPIT 10, placebo 8) was able to tolerate 100 ml of milk after 3 months of EPIT (Dupont 2010). 
Exact numbers were not reported but the mean change in tolerated dose of milk was from 2 to 23 ml in EPIT group and from 4 to 5 
ml in placebo group).  

⨁◯◯◯ 
VERY LOW 

b,c,f,h 
CRITICAL 
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At least partial tolerance (able to drink ≥5 mL of milk)  
(follow up: 3 and 12 months) 

2 1,2 63/154 (40.9%)  17/60 (28.3%)  RR 1.41 
(0.90 to 2.19)  

12 more per 100 
(from 3 fewer to 34 more)  

⨁◯◯◯ 
VERY LOW 

b,c,f,k,l 
CRITICAL 

Cumulative dose of milk tolerated during OFC 1 1 In one study among 18 children the mean difference was 18.17 ml more (1.02 less to 37.36 more) (Dupont 2010). In another study 
the mean change from baseline in amount of milk tolerated was 22–36 ml in EPIT groups and 17 ml in placebo group (Tilles 2018). 
The baseline tolerance was not reported but children were included in the study when they tolerated less than 10 ml of cow's milk.  

⨁◯◯◯ 
VERY LOW 

b,c, f,h,m 
IMPORTANT 

Duration of sustained tolerance of milk (when 
achieved) - not measured - - - - - - CRITICAL 

Outgrowing CMA - not measured - - - - - - CRITICAL 

Quality of life of a patient - not measured - - - - - - CRITICAL 

Quality of life of caregivers - not measured - - - - - - CRITICAL 

CI: Confidence interval; RR: Risk ratio; MD: Mean difference 
 
Explanations 
a. No events, however, given the very low mortality from food allergy in general, we assumed that EPIT would have no influence on this outcome.  
b. In 2 abstracts from this study (Dupont 2010) the number of children receiving EPIT was 13 and in the other abstract and in the final publication it is 9 -- unclear why those 4 children were excluded.  
c. Both studies were published only as conference abstracts and as press releases from the manufacturer.  
d. There were no events in these studies; risk difference is estimated based on total number of patients (this estimate is conservative and likely produces confidence intervals that are too wide).  
e. No events; confidence interval does not exclude an appreciable benefit or an appreciable harm.  
f. There are only 2 small studies published over the last 9 years and both are sponsored by the same manufacturer of the same device.  
g. One study with most patients did not report this outcome.  
h. Only 16 patients  
i. Only 16 patients in one study and 198 patients in another, but differences not reported per group. Number of individual events would likely not meet the optimal information size.  
j. One study with most patients did not report results per group but only total events across all treatments.  
k. It is not clear how many children benefited because the inclusion criterion for the study that contributed almost all information was inability to tolerate 9 ml of milk (unclear how many children were included and could tolerate 5 ml to start with).  
l. Only 80 events; confidence interval does not exclude an appreciable benefit or no difference  
m. Per protocol analysis  
 
References 
1. Dupont, C., Kalach, N., Soulaines, P., Legoue-Morillon, S., Piloquet, H., Benhamou, P. H.. Cow's milk epicutaneous immunotherapy in children: a pilot trial of safety, acceptability, and impact on allergic reactivity. Journal of Allergy & Clinical Immunology; 2010.  
2. Tilles, S., Makhija, M., Hebert, J., Nadeau, K., Begin, P., Brown Whitehorn, T., Rutault, K., Hayem, C., Nowak-Wegrzyn, A., Wood, R.. A double-blind, placebo-controlled phase I/II dose-finding study of viaskin milk in children and adolescents for the treatment of 
IgE-mediated cow's milk protein allergy (CMPA): Results from miles. Allergy: European Journal of Allergy and Clinical Immunology; 2018.  
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Supplemental Appendix 1 
 
Search strategies 
 
1. Search for systematic reviews (since 2010) 
 
PubMed (NLM) 
#1 "meta analysis"[Publication Type] 
#2 "review"[Publication Type] 
#4 meta analysis[all fields] 
#5 search*[tw] 
#6 #1 or #2 or #4 or #5 
#7 milk AND (allergy OR allergic OR allergen OR intolerance* OR tolerance* OR 
hypersensitive) 
#8 #6 and #7 
#9 #8 AND 2010:2018 [DP] 
 
Cochrane Database of Systematic Reviews (CDSR) 
(milk AND (allergy OR allergic OR allergen OR intolerance* OR tolerance* OR 
hypersensitive)):ti,ab,kw 
 
Database of Abstracts of Reviews of Effects (DARE) 
(milk AND (allergy OR allergic OR allergen OR intolerance* OR tolerance* OR hypersensitive)) IN 
DARE, HTA WHERE LPD FROM 01/01/2010 TO 24/09/2018 
 
National Institute for Health and Care Excellence (NICE) 
Search term: milk 
 
Canadian Agency for Drugs and Technologies in Health (CADTH) 
Search terms: milk allergy 
 
Agency for Healthcare Research and Quality (AHRQ) 
Search term: milk 
 
Epistemonikos 
Search terms: milk allergy 
 
 
2. Search for individual studies 
 
MEDLINE (OVID) 
1 Milk Hypersensitivity/  
2 Milk/  
3 (milk adj3 (allerg* or hypersensitivity)).ti,ab.  
4 or/1-3 
5 Milk Hypersensitivity/im 
6 Desensitization, Immunologic/ 
7 (oral adj5 (desensiti* or immunotherapy or tolerance induction)).ti,ab. 
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8 or/5-7 
9 and/4,8 
10 9 not (exp animals/ not humans.sh.) 
11 10 not (comment or editorial).pt.  
12 11 not (review or meta-analysis or guideline or practice guideline).pt. 
 
PubMed (NLM) 
#1 milk[tiab] AND (hypersensitivity[tiab] OR allerg*[tiab]) 
#2 oral[tiab] AND (desensiti*[tiab] OR immunotherapy[tiab] OR tolerance induction[tiab]) 
#3 #1 AND #2 
#4 #3 NOT Medline [SB] 
 
Embase (OVID) 
1 milk allergy/ 
2 (milk adj3 (allerg* or hypersensitivity)).ti,ab. 
3 or/1-2 
4 desensitization/ 
5 immunological tolerance/ 
6 exp immunotherapy/ 
7 (oral adj5 (desensiti* or immunotherapy or tolerance induction)).ti,ab. 
8 or/4-7 
9 and/3,8 
10 9 not (exp animals/ not human/) 
11 10 not (Conference Abstract or Conference Review or Editorial).pt. 
12 11 not medline.cr. 
 
Cochrane Central Register of Controlled Trials 
#1 MeSH descriptor: [Milk Hypersensitivity] explode all trees 
#2 MeSH descriptor: [Milk] explode all trees 
#3 (milk NEAR/3 (allerg* or hypersensitivity)):ti,ab 
#4 #1 or #2 or #3 
#5 MeSH descriptor: [Milk Hypersensitivity] explode all trees and with qualifier(s): [immunology 
- IM] 
#6 MeSH descriptor: [Desensitization, Immunologic] explode all trees 
#7 (oral NEAR/5 (desensiti* or immunotherapy or tolerance induction)):ti,ab 
#8 #5 or #6 or #7 



Detailed description of Inclusion and Exclusion criteria  
 
Systematic Review 
 
Inclusion criteria:  

- Design: SR, guideline that includes SR(s) 
- Populations: Patients with confirmed CMA as defined by the authors, with no restrictions of 

age or comorbidities, including other concomitant food allergies. 
- Interventions: oral immunotherapy with cow’s milk (either fresh or baked). 

Exclusion criteria:  
- Design: independent studies 
- Populations: non-IgE mediated cow’s milk allergy; sensitization to CM without clinical 

symptoms; other food allergies 
- Interventions: immunotherapy administered solely through other routes than the oral one 

(i.e. Epicutaneous, Labial); OIT performed with the employment of an allergen different 
from cow’s milk (either fresh or baked). 

-  
Independent studies  
 
Design: both RCTs and NSRs, including both comparative and single-arm  

- Populations: Patients with confirmed CMA as defined by the authors, with no restrictions of 
age or comorbidities, including other concomitant food allergies. 

- Interventions: oral immunotherapy with cow’s milk (either fresh or baked). 
Exclusion criteria:  

- Design: editorials, commentaries and letters to the editors with no primary data, non-human 
studies; 

- Populations: non-IgE mediated cow’s milk allergy; sensitization to CM without clinical 
symptoms; different food allergies 

- Interventions: immunotherapy administered solely through other routes than the oral one 
(i.e. Epicutaneous, Labial); OIT performed with the employment of an allergen different 
from cow’s milk (either fresh or baked). 

 



Supplementary Table 3: Risk of bias of randomized controlled trials.   
 

Study Outcomes Randomization 
process 

Intended 
intervention 

Missing 
outcome 

data 

Measurement 
of outcome 

Selection of 
reported 
outcome 

Overall risk 
of bias 

De Schryver 
2019 A 
 

Anaphylaxis; Adverse effect 
leading to discontinuation of 
treatment; Ability to drink 
milk without reaction 

Some concerns Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 

Some concerns Some concerns 

Filho 2015 Death  High risk of bias Low risk of 
bias 

Some 
concerns 

Low risk of 
bias 

Some concerns High risk of 
bias 

Gabrielli 2018 No outcomes of interest NA NA NA NA NA NA 
Lee 2013 Anaphylaxis; Use of IM 

epinephrine; Adverse effect 
leading to discontinuation of 
treatment; Ability to drink 
milk without reaction; 
Ability to accidentally 
consume a small amount 
without reaction; Death; Lip 
or mouth pruritus; Any 
adverse effect.  

 

High risk of bias Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 

Some concerns High risk of 
bias 

Longo 2008 Anaphylaxis; Use of IM 
epinephrine; Adverse effect 
leading to discontinuation of 

Low risk of bias Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 

Some concerns Some concerns 



treatment; Severe GI 
symptoms; Severe 
respiratory symptoms; 
Generalized erythema, 
urticaria and angioedema; 
Ability to drink milk 
without reaction; Ability to 
accidentally consume a 
small amount without 
reaction; Emergency 
department visit; Death; 
Mild respiratory symptoms; 
Angioedema; Lip or mouth 
pruritus; Any adverse effect.  

 



Maeda 2021 Ability to accidentally 
consume a small amount 
without reaction; Severe 
Adverse Events; Use of IM 
epinephrine; Adverse effect 
leading to discontinuation of 
treatment; Any adverse 
event 

Low risk of bias Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 

Some concerns Some concerns 



Martorell 2011 Anaphylaxis; Use of IM 
epinephrine; Adverse effect 
leading to discontinuation of 
treatment; Severe GI 
symptoms; Generalized 
erythema, urticaria and 
angioedema; Ability to 
drink milk without a 
reaction; Ability to 
accidentally consume a 
small amount without 
reaction; Death; Mild 
respiratory symptoms; 
Angioedema; Lip or mouth 
pruritus; Any adverse effect. 

Low risk of bias Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 

Some concerns Some concerns 

Morisset 2007 Death; Mild respiratory 
symptoms 

High risk of bias Some concerns Low risk of 
bias 

Some concerns Some concerns High risk of 
bias 

Pajno 2010 Anaphylaxis; Use of IM 
epinephrine; Adverse effect 
leading to discontinuation of 
treatment; Severe GI 
symptoms; Generalized 
erythema, urticaria and 
angioedema; Ability to 
drink milk without reaction; 
Ability to accidentally 
consume a small amount 

Low risk of bias Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 



without reaction; Mild 
respiratory symptoms; 
Angioedema; Any adverse 
effect. 

 

Patriarca 1998 Use of IM epinephrine; 
Ability to drink cow’s milk 
without reaction; Ability to 
accidentally consume a 
small amount without 
reaction 
 

High risk of bias Some concerns High risk of 
bias 

Some concerns Some concerns High risk of 
bias 

Salmivesi 2013 Anaphylaxis; Adverse effect 
leading to discontinuation of 
treatment; Severe GI 
symptoms; Generalized 
erythema, urticaria and 
angioedema; Ability to 
drink milk without a 
reaction; Ability to 
accidentally consume a 
small amount without 
reaction; Emergency 
department visit; Death; 
Angioedema; Lip or mouth 
pruritus; Any adverse effect.  

 

Low risk of bias Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 



Skripak 2008 Anaphylaxis; Use of IM 
epinephrine; Adverse effect 
leading to discontinuation of 
treatment; Severe GI 
symptoms; Generalized 
erythema, urticaria and 
angioedema; Ability to 
drink cow’s milk without 
reaction; Ability to 
accidentally consume a 
small amount without 
reaction; Death; Mild 
respiratory symptoms; Lip 
or mouth pruritus; Any 
adverse effect.  

 

Low risk of bias Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 

Some concerns Some concerns 

Dantzer 2021 Ability to drink cow's milk 
and eat dairy products 
without a reaction; Use of 
IM epinephrine; Severe 
gastrointestinal symptoms; 
Severe respiratory 
symptoms/wheezing; 
Generalized urticaria or 
erythema; Quality of life of 
children; Quality of life of 
the caregivers 

Some concerns Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 

Low risk of 
bias 

Some concerns 

 



 

Supplemental Table 4 - Risk of bias assessment of included non-randomized studies, through Newcastle-Ottawa Scale (NOS). 

Author Selection Comparability Outcome Score 
 Representativeness 

of the exposed 
cohort1 

Selection of the 
non-exposed 

cohort2 

Ascertainment 
of exposure3 

Outcome 
not present 
at the start4 

Comparability of 
cohorts based on design 

or analysis5 

Ascertainment 
of outcome6 

Follow-up 
time7 

Adequacy 
of follow 

up8 

 

Alvaro 2012A *a NA *a *a -c *a *a *a 6 
Alvarez-Perea 
2014 B *a NA *a *a NA *b *a *b 6 

Alves-Correia 
2018 -d NA *a *a -c -c *a *a 4 

Aquilante 
2018 

-d NA *a -b -c *a *a *b 4 

Amat 2017 C *b NA *a *a NA *b *a *b 6 
Arasi 2019 D *b NA *a *a NA *b *a *b 6 
Babaie 2017 *a NA *a *a NA *b *a *b 6 
Barbi 2012 E *a NA *a *a NA -c *a -c 4 
Bellon 2018F *b NA -d -b NA -c *a -d 2 
Berti 2019 *a NA *b *a NA -c *a *b 5 
Blumchen 
2010 *a NA *a *a NA *a *a -c 5 

Bonito Vitor 
2009 

*a NA *a *a NA *a *a *b 6 

Caminiti 
2009BG 

*a NA *a *a NA *a *a *b 6 

Carraro 2012 *a NA *a *a NA *a *a *b 6 
Cianferroni 
2017 *a NA *a *a NA *b *a *b 6 

Dahmane 2020 *a NA *a *a NA *b *a *b 6 
De la Fuente 
2020 *a NA NR *a NA *a *a *b 5 

De Schryver 
2019 BH *a *a *a *a -c *b *a -c 6 



 

Demir 2020I *a NA *a *a NA *a *a *b 6 
Ebrahimi 
2016J *b NA *a *a NA *a *a *b 6 

Echeverría-
Zudaire 2016 *b NA *a *a NA *a *a *b 6 

El Badawy 
2017 

*b *a *a *a -c *b *a *a 7 

Elizur 2015 *a NA *a *a NA *b *a *a 6 
Elizur 2016 *a NA *a *a NA *b *a *a 6 
Englund 2013 *a NA *a *a NA *a *a *b 6 
Epstein Rigbi 
2017 *b *a *a *a *a *b *a *a 8 

Farmakas 
2009 

*b NA *a *b NA *a *a *b 5 

Ferreira 
Martins 2019 

*b NA *a *a NA *b *a NR 5 

Flor de Lima 
2013 

*b NA *a *a NA *b *a NR 5 

Gallucci 2010 NI NA *a NR NA *b *a *b 4 
Garcia-Ara 
2013 

*b *a *a *a *b *b *a *b 9 

Garcia-Lirio 
2018 

*b NA *a *a NA *b *a *a 6 

Goldberg 
2015K 

*a NA *a *a NA *b *a *a 6 

Gómez García 
2019 *b NA *a *a NA *b *a *b 6 

Gonzales 
Jimenez 2013 

*b NA *a *a NA *b *a 
*a 
 

6 

Gruzelle 2020 *a NA *a *a NA *b NR NR 4 
Hague 2014 *a NA *a *a NA *b *a *a 6 
Hayashi 2011 *a NA *a *a NA *b -b NR 5 
Hirayama *a *a *a *a *a *b *a NR 7 



 

2016 
Indiveri 2017 NI NA -d -d NA -d -b *b 1 
Kameda 2017 *a NA *a -d NA *b *a *a 5 
Kando 2012 *b NA *a *a NA *b *a *a 6 
Kaneko 2010 *b NA *a *a NA *b -b *b 6 
Katz 2015 *a NA *a -d NA -c *a *a 4 
Kauppila 2019 *b -c *a -c *a -c *a -c 5 
Ke 2019 *b NA *a *a NA *b *a *a 6 
Keet 2013 NI NA -c -c NA -c *a *b 2 
Kivisto 2015 *a NA *a *a NA *b *a *a 6 
Kloepfer 2008 *a *a *a *a NR *a *a *a 7 
Kuitunen 2015 *a NA *a *a NA *b *a *a 6 
Kunizaki 2018 NI NA *a *a NA *a *a *a 5 
Levy 2014L *a NA *a *a NA *b *a *b 6 
Lomas 2014 NI NA *a *a NA NR *a *a 4 
Longo 2012 *a NA *a *a NA *b *a *a 6 
Luyt 2014M *a NA *a *a NA *b *a *b 6 
Mack 2017 NI NA *a *a NA *b *a *a 5 
Manabe 2019 NI NA -c -c NA -c *a *a 2 
Mantyla 2018N NI NA *a *a NA *b *a -c 4 
Martinez-
Botas 2015 *a *a *a *a -c *a *a *b 9 

Meglio 2004O *a NA -b *a NA -c *a *a 4 
Miura 2018 -d -c -d *a -c *b *a *a 4 
Miura 2021 NI NA -c *a NA -c *a NR 2 
Moreno 2019 *a NA -d -d NA -c -b *a 2 
Mori 2010 *b *a *a *a *a *b *a NR 7 
Mori 2017 *a NA *a *a NA -c *a *a 5 
Mota 2018 *b NA -b *a NA -c *a *a 4 
NCT01162473 *a NA -d *a NA *a *a *b 4 
Nachshon 
2020 *b NA *a *a NA *b *a *a 6 

Nagakura *b NA *a *a NA *b *a *a 6 



 

2020 
Nagaraju 2020 NI NA *a *a NA *b *a *a 5 
Natsume 2019 *b NA *a *a NA *a *a NR 5 
Navakova 
2011 

NI NA *a *a NA *b *a *a 5 

Ogura 2012 A -d -c -d *a -c *b *a *a 4 
Ogura 2012 B -d -c -d *a -c *b *a -d 3 
Ogura 2020 A *a NA *a *a NA *b *a *b 6 
Ogura 2020 B *a NA *a *a NA *b *a -c 5 
Ono 2018 -d NA -d *a NA -d *a -d 2 
Ortega-
Camarero 
2012 

*b NA *a *a NA *b -b *a 5 

Paassilta 2016P *a NA -d *a NA -c *a *a 4 
Pajno 2013Q *a NA *a *a NA *b *a *b 6 
Palhinha 2019 *b NA NR *a NA *b *a *b 5 
Patriarca 2002 *a -c -d *a -c -c *a *b 4 
Patriarca 2007 *a -c -d *a -c *a *a *b 5 
Perezabad 
2017 *a NA -d *a NA -c *a *b 4 

Petrakis 2019 *b NA *a *a NA *b *a *a 6 
Poza-Guedes 
2015 

*b NA *a *a NA *b *a *a 6 

Reche 2011 -d -c -d *a *a -d *a *a 4 
Rios 2018 *b NA NR *a NA *b *a NR 4 
Rodriguez-
Alvarez 2010 *b NA *a *a NA *b *a *a 6 

Saltzman 2012 *b NA *a *a NA *b *a *a 6 
Sanchez-
Garcia 2012 

*b NA *a *a NA *b *a *a 6 

Sato 2019 -d NA -d *a NA -d -c *a 2 
Savilahti 2014 
A 

*a NA -c *a NA -c *a *b 4 



 

Savilahti 2014 
B 

*a NA -c *a NA -c -c *b 3 

Shibata 2013 *a NA *a *a NA *b *a *a 6 
Skripak 2008 
BR *a *a -d *a *a *a *a *b 7 

Staden 2008 *a NA -d *a NA *a -b *a 5 
Sugimoto 
2012 

NI NA NR NR NA *b *a *a 3 

Sugiura 2020 *b *a *a *a *a *b *a *a 9 
Takahashi 
2013 

*b NA *a *a NA *b *a *a 6 

Takahashi 
2016 

*a *a -d *a *a *b *a *a 7 

Takaoka 2020 *b NA *a *a NA *b *a *a 6 
Valenca 2016 NA NA NA NA NA NA NA NA NA 
Vazquez 2011 NI NA *a -b NA -c *a *b 3 
Vazquez-Ortiz 
2013 

*a NA *a *a NA -c *a *b 5 

Wasserman 
2018 -d NA -d -b NA -d -c -d 0 

Weinbrand-
Goichberg 
2016 

NA NA NA NA NA NA NA NA NA 

Wood 2016S *a NA *b *a NA *a *a *a 6 
Yanagida 2010 *b NA *a *a NA *b *a *a 6 
Yanagida 2015 *a *a -d *a -c *b *a *a 6 
Yonekura 
Anagusko 
2019 

-d NA -d *a NA -d -c -d 1 

Zapatero 2008 *a NA *b *a NA -c *a *b 5 
Zhao 2019 A NA NA NA NA NA NA NA NA NA 
Zhao 2019 B NA NA NA NA NA NA NA NA NA 
 



 

1a) Truly representative*, b) Somewhat representative*, c) Selected group of users, d) No description of the derivation of the cohort 
2a) Drawn from the same community as the exposed cohort*, b) Drawn from a different source, c) No description 
3a) Secure record*, b) Structured interview, c) Written self-report, d) No description 
4a) Yes*, b) No 
5 Study controls for a) at least one of the following factors: age, sex, ethnicity, immune comorbidities*, b) at least one other factor*, c) no factors 
6a) Independent blind assessment*, b) Record linkage*, c) Self-report, d) No description 
7a) Follow-up time was long enough for outcome to occur *, b) Follow-up time was not long enough for outcome to occur, c) Not reported or Unclear 
8a) Complete follow-up - all subjects accounted for*, b) Subjects lost to follow-up unlikely to introduce bias (≥80%)*, c) Follow-up rate < 80% and no 
description of those lost, d) No statement.  
 
A Same study as Alvaro 2011 
B Same study as Alvarez-Perea 2014 A-B  
C Same study as Amat 2017 A-B  
D Same study as Arasi 2019 A-B 
E Same study as Barbi 2011 
F Same study as Bellon 2018 A-B-C   
G Same study as Caminiti 2009 A 
H Same study as Torabi 2016; Torabi 2017; De Schryver 2019 A 
I Same study as Demir 2017; Demir 2014; Demir 2012  
J Same study as Ebrahimi 2017 
K Same study as Goldberg 2014 
L Same study as Goldberg 2017; Goldberg 2019; Levy 2012 
M Same study as Luyt 2013  
N Same study as Kauppi 2014  
O Same study as Meglio 2008 
P Follow up of Salmivesi 2013 
Q Same study as Pajno 2014  
R Same study as Skripak 2008 A; Narisety 2009 
S Same study as Fischmeyer-Guerrerio 2017; Kim 2014; Suarez-Farinas 2018; Suarez-Farinas 2016 
 
 
NA: not applicable.   
NI: not enough information  
NR: not reported 
 



Author(s): JLB, AB 

Question: OIT with cow's milk compared to no IT for IgE-mediated CMA [SR] 

Setting:  

Bibliography:  

Certainty assessment № of patients Effect 

Certainty Importance 

№ of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations OIT with cow's milk no IT 
Relative 
(95% CI) 

Absolute 
(95% CI) 

Anaphylaxis (follow-up: range 6 to 17 months) 

71,2,3,4,5,6,7 randomised 
trials 

not seriousa seriousb not serious not seriousc none 6 studies reported anaphylaxis but only one (De Schryver 2019) used current definition 
of anaphylaxis. Based on this study the rate of anaphylaxis was 0.01 per 1 person-year 
(i.e. 1 per 100 persons per year) without OIT and 5.5 per 1 person-year with OIT (rate 
ratio: 60.0; 95% CI: 15 to 244; rate difference: 5 more anaphylactic reactions per 1 
person per year (95% CI: 4 to 6)). One study (Skripak 2008) defined anaphylaxis as 
"some combination of respiratory, gastrointestinal, and/or skin reaction" and reported 
similar results. Maeda 2021 reported that "the annual rate of anaphylactic symptoms 
was about one per patient" among those receiving OIT. The 4 remaining studies 
reported that there were no anaphylactic reactions, however, Salmviesi 2013 equaled 
anaphylaxis with epinephrine use and the other 3 studies did not provide the definition 
of anaphylaxis that was used. 

⨁⨁⨁◯ 

Moderate 

CRITICAL 

Use of IM epinephrine (follow-up: range 4 to 12 months) 

91,2,3,4,5,6,7,8,9 randomised 
trials 

not seriousd not serious not serious not serious none 85/134 2/120 Rate ratio 35.16 
(9.00 to 136.50) 

268 more per 
100 patient(s) 

per year  
(from 203 

more to 333 
more)e 

⨁⨁⨁⨁ 

High 

CRITICAL 

Gastrointestinal symptoms (severe) (follow-up: range 4 to 17 months) 

51,2,4,5,7 randomised 
trials 

not seriousd not serious seriousf seriousg none 45/91 (49.5%)  4/84 (4.8%)  RR 6.9 
(1.6 to 30.9)h 

28 more per 
100 

(from 3 more 
to 100 more) 

⨁⨁◯◯ 

Low 

CRITICAL 

Severe respiratory symptoms/wheezing (follow-up: 12 months; assessed with: "nebulized epinephrine for respiratory symptoms") 

14 randomised 
trials 

not seriousd not serious not serious seriousi none 24/30 (80.0%)  0/30 (0.0%)  RR 49.00 
(3.12 to 770.59) 

77 more per 
100 

(from 62 more 
to 92 more)e 

⨁⨁⨁◯ 

Moderate 

CRITICAL 



Certainty assessment № of patients Effect 

Certainty Importance 

№ of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations OIT with cow's milk no IT 
Relative 
(95% CI) 

Absolute 
(95% CI) 

Generalized erythema or urticaria (follow-up: range 4 to 17 months) 

51,2,4,5,7 randomised 
trials 

not seriousd,j not serious seriousk seriousl none 27/89 (30.3%)  7/82 (8.5%)  RR 2.72 
(0.76 to 9.68)m 

15 more per 
100 

(from 2 fewer 
to 74 more) 

⨁⨁◯◯ 

Low 

CRITICAL 

Ability to drink cow's milk and eat dairy products without a reaction (follow-up: range 4 months to 11 months; assessed with: passing a supervised graded food challenge with >150 ml of cow's milk and/or ability to drink cow's milk and eat dairy products with no symptoms) 

101,2,3,4,5,7,8,9,10,11,n randomised 
trials 

not seriouso not serious seriousp not seriousq publication bias strongly 
suspectedr,s 

107/158 (67.7%)  3/135 (2.2%)  RR 12.34 
(5.86 to 25.99)n 

25 more per 
100 

(from 11 more 
to 56 more) 

⨁⨁◯◯ 

Low 

CRITICAL 

Ability to accidentally consume a small amount of cow's milk without a reaction (follow-up: range 4 months to 11 months; assessed with: passing a supervised graded food challenge with ≥5 ml of cow's milk) 

101,2,3,4,5,7,8,9,11,n randomised 
trials 

not seriouso not serious seriousp not serious publication bias strongly 
suspectedr,s 

107/137 (78.1%)  4/122 (3.3%) x RR 8.67 
(4.66 to 16.12) 

25 more per 
100 

(from 12 more 
to 50 more)x 

⨁⨁◯◯ 

Low 

CRITICAL 

13.0%x 100 more per 
100 

(from 48 more 
to 100 more)x 

Emergency department visit 

32,4,9 randomised 
trials 

serioust not serious not serious very seriousu none There were 4 events among 62 children in OIT group and no events in control groups. 
Six series of cases (Berti 2019, Longo 2012, Mantyla 2018, Ono 2018, Barbi 2012, 
Sugiura 2020) reported that a mean of 3.3% (95% CI: 0.5% to 6.2%) children receiving 
OIT required at least one ED visit. 

⨁◯◯◯ 

Very low 

CRITICAL 

CI: confidence interval; RR: risk ratio 

Explanations 

a. The only study (De Schryver 2019) that reported direct evidence was not blinded and was stopped early because of apparent benefit. However, both of those biases are likely to underestimate adverse effects. 

b. 2 studies reported the rate of anaphylaxis with OIT between 4.7 and 5.5 per person per year and other 4 studies reported no anaphylactic reactions with OIT. This difference could not be explained with population characteristics or the type of OIT. It is possible that the difference is 
related to the definition of anaphylaxis used in individual studies; 3 studies did not report what definition was used. We did not reduce the certainty because of indirectness (one study provided a direct outcome measure) but rather because of inconsistency, as they seem to be related. 



c. We did not lower the certainty because of imprecision, because the results of one study that could be used provided precise estimates. If data from other studies could be used then the judgment about precision might change.  

d. Most studies were not blinded but it is unlikely that this would overestimate the risk of adverse effects. 

e. There were no events in control groups; 95% CI around the risk difference was estimated from risk difference meta-analysis. 

f. Studies did not report GI symptoms consistently – some may have had very different importance for patients than the others. 

g. The CI does not exclude an appreciably increased risk of GI symptoms or no difference.  

h. In 2 studies the rate of reactions per patient was reported. Across these studies the rate of GI symptoms was 21.4 times higher (95% CI: 8.9 to 51.8) with OIT than without. 

i. Only 24 events; 95% confidence interval does not exclude an appreciable benefit or an appreciable harm. 

j. Few studies reported this outcome that we considered obvious to measure and report; in general adverse effects were reported inconsistently, using variable definitions, and sometimes precluding meaningful conclusions. 

k. The severity of symptoms was not reported in any of the relevant included studies. 

l. There were only 34 events and the pooled confidence interval does not exclude harm from OIT or no difference. 

m. Two additional studies measured urticaria as rate of events per patient. Rate of generalized urticaria was 8.3 times higher (95% CI: 3.2 to 21.1) with OIT than without.  

n. One study (Morisset 2007) explicitly included only children that could tolerate at least 60 ml of milk at baseline and found a smaller effect of OIT RR: 1.44 (95% CI: 0.98 to 2.11). Another RCT published as a conference abstract only reported tolerance in 4/11 children receiving OIT 
but did not report how many children achieved tolerance in control group (n = 4) (Filho 2015). 

o. In some studies participants were not blinded but the results were consistent across all studies. Although the true effect might be smaller than the presented estimate, we did not rate down the certainty of evidence for risk of bias given the very strong association. 

p. It is not certain whether all those passing a graded food challenge in a clinic will also be able to tolerate an equivalent total amount of milk without a graded challenge. 

q. Total 85 events among 217 patients 

r. There is some suggestion of publication bias as all studies were small and all showed very large effect. We did not reduce the certainty of evidence because we already reduced it for indirectness.  

s. There was a very large association that does increase the confidence in the estimated effect on an indirect outcome. However, because of this indirectness we thought that very strong association may not apply to the outcome of interest. 

t. Only 2 of 7 studies reported this outcome. 

u. Only 2 events in one study. 
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Table 2 A: Evidence profile from the included controlled randomized trials 
Question: OIT with baked milk compared to no OIT in patients with IgE-CMA who do not tolerate baked milk  
 

Certainty assessment № of patients Effect 

Certainty Importance 
№ of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other 

considerations Baked Milk OIT No OIT Relative 
(95% CI) 

Absolute 
(95% CI) 

Ability to drink cow's milk and eat dairy products without a reaction (follow-up: 12 months) 

11 randomised 
trials 

serious a not serious not serious serious b none 11/15 (73.3%)  0/15 (0.0%)  RR 23.00 
(1.48 to 358.00) 

0 fewer per 100 
(from 0 fewer to 0 fewer) 

⨁⨁◯◯ 
Low 

CRITICAL 

Use of IM epinephrine (follow-up: 12 months) 

11 randomised 
trials 

serious a not serious not serious very serious c none 3/15 (20.0%)  1/15 (6.7%)  RR 3.00 
(0.35 to 25.68) 

13 more per 100 
(from 4 fewer to 100 more) 

⨁◯◯◯ 
Very low 

CRITICAL 

Severe gastrointestinal symptoms (follow-up: 12 months) 

11 randomised 
trials 

serious a not serious not serious very serious c none 1/15 (6.7%)  1/15 (6.7%)  RR 1.00 
(0.07 to 14.53) 

0 fewer per 100 
(from 6 fewer to 90 more) 

⨁◯◯◯ 
Very low 

CRITICAL 

Severe respiratory symptoms/wheezing (follow-up: 12 months) 

11 randomised 
trials 

serious a not serious not serious very serious c none 1/15 (6.7%)  2/15 (13.3%)  RR 0.50 
(0.05 to 4.94) 

7 fewer per 100 
(from 12 fewer to 52 more) 

⨁◯◯◯ 
Very low 

CRITICAL 

Generalized urticaria or erythema (follow-up: 12 months) 

11 randomised 
trials 

serious a not serious not serious very serious c none 2/15 (13.3%)  1/15 (6.7%)  RR 2.00 
(0.20 to 19.78) 

7 more per 100 
(from 5 fewer to 100 more) 

⨁◯◯◯ 
Very low 

CRITICAL 

Quality of life of children (follow-up: 12 months) 

11 randomised 
trials 

serious a not serious not serious very serious d none Most of OIT patients experienced an overall improvement in QoL. The only age group in which a 
between-group comparison could be done was children between 8-12 years of age, surveyed through the 
FAQOL-CF questionnaire (OIT: 5; Placebo: 5). The results suggest that patients in the OIT arm, were 
more likely to have a QoL improvemement (>0.5 MCID). 

⨁◯◯◯ 
Very low 

IMPORTANT 

Quality of life of the caregivers (follow-up: 12 months) 

11 randomised 
trials 

serious a not serious not serious very serious d none The parents of 26 patients (OIT: 12; Placebo: 14) were surveyed through the FAQOL-PF questionnaire. 
The results highlighted no overall difference between groups, but the parents in the placebo arm 
appeared more likely to experience an improvement (>0.5 MCID) in the emotional domain. 
 

⨁◯◯◯ 
Very low 

IMPORTANT 

CI: confidence interval; MD: mean difference; RR: risk ratio 

Explanations 
a. RoB.2 some concerns for risk of bias  
b. Few events among only 30 patients and the effect estimate crosses several thresholds of effect size 
c. Few events among only 30 patients and the effect estimate does not distinguish between appreciable benefit or harm.  
d. Few events (>0.5 MCID) among a limited number of patients. 
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Table 2 B: Evidence Profile from the included non-randomized studies 
Question: OIT with baked milk compared to no OIT in patients with IgE-CMA who do not tolerate baked milk  
 

Certainty assessment 
Impact Certainty Importance № of 

studies 
Study 
design Risk of bias Inconsistency Indirectness Imprecision Other considerations 

Anaphylaxis (follow up: 17 months) 
1 1 observational 

studies  
serious a not serious  not serious  very serious b publication bias strongly 

suspected c 
1/20 patients (5%) ⨁◯◯◯ 

VERY LOW  
CRITICAL  

Use of IM epinephrine (mean follow up: 14 months) 
2 1,2 observational 

studies  
serious a not serious  not serious  very serious d publication bias strongly 

suspected c 
3/15 (20%) in one study and 1/20 (5%) in another study. ⨁◯◯◯ 

VERY LOW  
CRITICAL  

Discontinuation of treatment due to adverse effects and/or symptoms (mean follow up: 14 months) 
2 1,2 observational 

studies  
serious a not serious  not serious  very serious d publication bias strongly 

suspected c 
2/15 (13%) in one study and 4/20 (20%) in another study. ⨁◯◯◯ 

VERY LOW  
CRITICAL  

Severe gastrointestinal symptoms (mean follow up: 14 months) 
2 1,2 observational 

studies  
serious a not serious  serious e very serious d publication bias strongly 

suspected c 
5/15 (33%) in one study and 3/20 (15%) in another study. ⨁◯◯◯ 

VERY LOW  
CRITICAL  

Severe respiratory symptoms/wheezing (mean follow up: 14 months) 
2 1,2 observational 

studies  
serious a not serious  serious e very serious d publication bias strongly 

suspected c 
8/15 (53%) in one study and 2/20 (10%) in another study. ⨁◯◯◯ 

VERY LOW  
CRITICAL  

Generalized urticaria or erythema (follow up: 12 months) 
1 2 observational 

studies  
serious a not serious  serious f very serious  publication bias strongly 

suspected c 
5/15 patients (33%) ⨁◯◯◯ 

VERY LOW  
CRITICAL  

Ability to drink cow's milk and eat dairy products without a reaction (mean follow up: 14 months; assessed with: passing a supervised graded food challenge with >254 ml of fresh cow's milk or ability to eat 1.3 g of baked milk) 
2 1,2 observational 

studies  
serious a not serious  not serious  very serious d publication bias strongly 

suspected c 
4/15 (27%) in one study and 5/20 (25%) in another study. ⨁◯◯◯ 

VERY LOW  
CRITICAL  

CI: Confidence interval 
 
Explanations 
a. No control group (series of cases). Any inference requires implicit comparison.  
b. Only one event  
c. One additional study (Lazzarotto 2013, Lazzarotto 2014) has been completed and published only as a conference abstract with no information about the outcomes.  
d. Few events among only 35 patients  
e. Studies did not report how severe were the symptoms.  
f. Most studies reported urticaria without mentioning its range or severity.  
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