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ABSTRACT

Background: Cow’s milk allergy (CMA) is the most common food allergy in infants. The
replacement with specialized formulas is an established clinical approach to ensure adequate
growth and minimize the risk of severe allergic reactions when breastfeeding is not possible. Still,
given the availability of multiple options, such as extensively hydrolyzed cow’s milk protein formula
(eHF-CM), amino acid formula (AAF), hydrolyzed rice formula (HRF) and soy formulas (SF), there is
some uncertainty as to the most suitable choice with respect to health outcomes. Furthermore, the
addition of probiotics to a formula has been proposed as a potential approach to maximize
benefit.

Objective: These evidence-based guidelines from the World Allergy Organization (WAO) intend
to support patients, clinicians, and others in decisions about the use of milk specialized formulas,
with and without probiotics, for individuals with CMA.
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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 University
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 review by stakeholders.

Results: After reviewing the summarized evidence and thoroughly discussing the different
management options, the WAO guideline panel suggests: a) using an extensively hydrolyzed
(cow’s milk) formula or a hydrolyzed rice formula as the first option for managing infants with
immunoglobulin E (IgE) and non-IgE-mediated CMA who are not being breastfed. An amino-acid
formula or a soy formula could be regarded as second and third options respectively; b) using
either a formula without a probiotic or a casein-based extensively hydrolyzed formula containing
Lacticaseibacillus rhamnosus GG (LGG) for infants with either IgE or non-IgE-mediated CMA.
The issued recommendations are labeled as “conditional” following the GRADE approach due to
the very low certainty about the health effects based on the available evidence.

Conclusions: If breastfeeding is not available, clinicians, patients, and their family members
might want to discuss all the potential desirable and undesirable consequences of each formula in
infants with CMA, integrating them with the patients’ and caregivers’ values and preferences, local
availability, and cost, before deciding on a treatment option. We also suggest what research is
needed to determine with greater certainty which formulas are likely to be the most beneficial,
cost-effective, and equitable.

Keywords: Milk allergy, Milk replacement formulas, Probiotics, Clinical practice guidelines,

GRADE
SUMMARY OF RECOMMENDATIONS
(EXECUTIVE SUMMARY)

The summary of the developed recommenda-
tions is provided in Table 1.
Background

The prevalence of cow’s milk allergy (CMA)
ranges approximately from less than 1%–7.5% in
infants. Specialized formulas, either with or without
probiotics have been used as a replacement di-
etary option for infants displaying symptoms of
CMA when breastfeeding is not a viable option.
Given the wide variety of commercial formulas, it is
of great societal importance to balance the po-
tential benefits and harms of choosing one in place
of the other option.
Methods

The methods used to develop the Diagnosis
and Rationale for Action against Cow’s Milk
Allergy (DRACMA) guideline update by World
Allergy Organization (WAO) have been described
in a separate accompanying publication (Bognanni
et al.1 submitted). Briefly, we followed the
Guidelines International Network (GIN)-McMaster
Guideline Development Checklist going over mul-
tiple steps which occurred both sequentially and
iteratively, including the guideline panel and sys-
tematic review team selection, agreeing on confict
of interest (COI) management, generating and
prioritizing the guidelines’ questions, and based on
that, the individual PICO questions for the system-
atic reviews. The reviews were either conducted de
novo or by updating relevant pre-existing ones.The
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evidence synthesis process to inform decision-
making has been carried out under the direction of
the McMaster University GRADE Centre with inter-
national collaborators. The guidelines panel
employed best practices for guideline develop-
ment, as recommended by the National Academy
of Medicine and the GIN.2–4 The Grading of
Recommendations Assessment, Development and
Evaluation (GRADE) approach5,6 was employed to
critically appraise the certainty of the evidence
(CoE) informing the recommendations on
specialized formulas.

Interpretation of strong and conditional
recommendations

The strength of a recommendation is defined
either as strong (“the guideline panel recommends
. "), or conditional (“the guideline panel suggests
. "), with the following interpretation:7

Strong recommendation.

� For patients: Most individuals in this situation
would want the recommended course of action,
and only a small proportion would not.

� For clinicians: Most individuals should follow the
recommended course of action. Formal decision
aids are not likely to be needed to help indi-
vidual patients 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.

� For researchers: The recommendation is sup-
ported by credible research or other convincing
judgments that make additional research un-
likely to alter the recommendation. On occa-
sion, a strong recommendation is based on low
or very low certainty in the evidence. In such
instances, further research may provide impor-
tant information that alters the recommend-
ations.

Conditional recommendation.

� For patients: The majority of individuals in this
situation would want the suggested course of
action, but many would not. Decision aids may
be useful in helping patients to make decisions
consistent with their individual risks, values, and
preferences.

� 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 their
values and preferences. Decision aids may be
useful in helping individuals to make decisions
consistent with their individual risks, values, and
preferences.

� For policy makers: Policy-making will require
substantial debate and involvement of various
stakeholders. Performance measures about the
suggested course of action should focus on
whether an appropriate decision-making pro-
cess is duly documented.

� For researchers: This recommendation is likely
to be strengthened (for future updates or
adaptation) by additional research. An evalua-
tion of the conditions and criteria (and the
related judgments, research evidence, and
additional considerations) that determined the
conditional (rather than strong) recommenda-
tion will help identify possible research gaps.
Assumed values and preferences

The guideline panel considered the following
outcomes as critical for decision-making across all
pairwise comparisons of formulas: acquisition of
cow’s milk tolerance; failure to thrive; epinephrine
use; vomiting; diarrhea and wheezing. The
following health outcomes were considered of
critical importance for some of the pairwise com-
parisons: urticaria; change or discontinuation of
formula due to lack of tolerance and Food Protein-
Induced Enterocolitis Syndrome (FPIES). The
development of eczema and its severity, as well as
sensitization to administered formulas were
regarded as important but not critical to decision-
making. The guidelines’ panel placed a high value
on these outcomes when considering the in-
terventions of interest, still, given the absence of
formal research evidence exploring the values and
preferences in the field of CMA, these decisions
were solely based on the input and opinions by the
different representatives of stakeholders in the
WAO DRACMA guidelines panel.



Question 1: Which milk replacement formula should be used in infants with IgE-mediated CMA who are not being breastfed, and in what
order?
This broader question entailed the comparison of 4 different interventions:
- extensively hydrolyzed formula (eHF-CM)
- amino acid formula (AAF)
- hydrolyzed rice formula (HRF)
- soy formula.

Recommendation 1:
When choosing a formula in infants with IgE-mediated CMA who are not being breastfed, we suggest an extensively hydrolyzed (cow’s
milk) formula or a hydrolyzed rice formula as the first option, an amino-acid formula as the second option, and a soy formula as the third
option.
(Conditional recommendation based on very low certainty evidence about health effects)
Remarks
1. Children should not receive the formula to which they previously reacted.
2. A small proportion of children may react to extensively hydrolyzed formula or soy formula when receiving it for the first time (there is no

information whether the same applies to hydrolyzed rice formula but there is also no information that it does not)

Question 2: Which milk replacement formula should be used in infants with non-IgE-mediated CMA who are not being breastfed, and in
what order?
This broader question entailed the comparison of 4 different interventions:
- extensively hydrolyzed formula (eHF-CM)
- amino acid formula (AAF)
- hydrolyzed rice formula (HRF)
- soy formula.

Recommendation 2:
When choosing a formula in infants with non-IgE-mediated CMA who are not being breastfed, we suggest an extensively hydrolyzed
(cow’s milk) formula or hydrolyzed rice formula as the first option, amino-acid formula as the second option, and soy formula as the third
option.
(Conditional recommendation based on very low certainty evidence about health effects)
Remarks
1) In settings where soy formula is a viable option, sensitization to soy should be considered in the decision-making process for managing

patients known not to respond to an avoidance diet with eHF-CM (ie, children with FPIES or FPIAP).

Question 3: Should a formula with probiotics vs the same formula without probiotics be used for infants with IgE-mediated CMA?

Recommendation 3:
When choosing a formula with or without a probiotic for infants with IgE-mediated CMA, we suggest either a formula without a probiotic
or eHF-CM containing Lacticaseibacillus rhamnosus (LGG).
(Conditional recommendation based on very low certainty evidence about health effects)
Remarks
1) While DRACMA does not endorse any specific commercial product, current research evidence is only available for extensively

hydrolyzed casein formula with Lacticaseibacillus rhamnosus (formerly Lactobacillus rhamnosus). Other formulas for managing IgE-
mediated CMA combined with other probiotics have not been studied.
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Explanations and other considerations

The development of these recommendations
accounted for additional factors such as cost,
impact on health equity, acceptability by stake-
holders, and feasibility of implementation. The
panel observed that different availabilities of for-
mulas across countries, together with different
national reimbursement policies based on patient
category and acceptability issues will be prime
determinants influencing the choice of specialized
formula. WAO will develop tools to aid the
dissemination and implementation of the
recommendations.
INTRODUCTION

Aim of these guidelines and their specific
objectives

The aim of this document is to assess the current
evidence and provide guidance on the use of
specialized formulas with and without probiotics
supplementation for individuals with CMA, both
immunoglobulin E (IgE) and non-IgE mediated.
These guidelines are meant to be from an inter-
national perspective, with a primary target audi-
ence consisting of allergy doctors, children with
CMA, and their caregivers. The guidance hereby
presented might also be beneficial for pediatri-
cians, general practitioners, and allied health
practitioners. This document could be used in the
future as a blueprint for the development and
implementation of locally adapted guidance,
following the GRADE ADOLOPMENT process,8 or
other equivalent frameworks. Consistently with the
GIN-McMaster guidance for guidelines develop-
ment, our effort was also focused on identifying
limitations in current literature, in order to assist
future researchers to prioritize topics and study
areas in need of further investigation.

This is the second of 3 documents presenting
the recommendations of the World Allergy Or-
ganization (WAO) Diagnosis and Rationale for
Action against Cow’s Milk Allergy (DRACMA)
guidelines updated in 2021/2022/2023. Here we
present the recommendations about the use of
specialized formulas, with and without probiotics,
for the dietary management of CMA, which
replace the original WAO DRACMA guidance is-
sued in 2010.9
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Description of the health problem

Cow’s milk allergy (CMA) is amongst the most
common causes of food allergies for infants
worldwide.10–15 Generally, CMA affects between
less than 1% and 7.5% of infants before 1 year of
age,13,14,16–20 with the disease prevalence being
highly variable, depending on factors like age
range, geographic location, breastfeeding
history, and IgE/non-IgE status.12–14,21,22 The
majority of people with CMA naturally acquire
tolerance by the age of 5 with a further increase
in the rate of tolerance throughout childhood
and adolescence.15,23–26

Cow’smilk is a ubiquitous foodworldwideand it is
commonly consumed throughout early childhood
irrespectively of the geographical location and local
culture. This makes allergen avoidance, which is
regarded as the current mainstay of CMA manage-
ment,27–29 particularly difficult. As a consequence,
accidental exposure to milk is common, resulting in
potentially severe health outcomes for sensitized
individuals,30,31 including anaphylaxis32–34 and
death.35 While avoidance remains of paramount
importance, given the highly nutritious properties
of milk, especially during the early stages of life,36

it may result in growth impairment37 and a
reduction in perceived quality of life. It follows that
CMA management requires a fine balance
between avoiding exposure to the allergen while
ensuring an appropriate nutritional support. To this
end, specialized milk formula of different types
have been widely implemented into clinical
practice, even though there is still uncertainty
regarding which might be the optimal choice or in
which order they should be considered for
introduction into patients’ diets.
Description of the interventions

Infants with CMA are sensitized to specific
components of cow’s milk proteins, most
commonly whey and caseins. The specialized milk
replacement formulas are meant to be hypoaller-
genic dietary options for these patients, as they are
processed in a way to either almost completely
lack the allergenic proteins or present them in
peptide form, reducing the potential of eliciting an
allergic reaction.38 The hypo-allergenicity of these
formulas is then tested through oral food chal-
lenges (OFC) in patients with CMA and observing
for allergic reactions.39 Currently, there are 4
major alternative specialized formula types used
in CMA management.

Extensively hydrolyzed formula (eHF-CM) is the
result of multiple manufacturing processes
that thermally and enzymatically break down
cow’s milk allergenic proteins, followed by an
ultrafiltration process to remove remaining
proteins or large protein fragments. eHF-CMs are
considered hypoallergenic but may still elicit
allergic reactions in highly sensitive individuals.
They can be based on whey protein, casein, or
both.

Amino acid formula (AAF), also known as
elemental formula, unlike eHF-CM is not derived
from cow’s milk and is composed of individual
amino acids rather than proteins or peptides.
The further reduction in allergenicity of the
formula is of particular benefit for patients at
high risk of severe allergic reactions, like
anaphylaxis.

Soy formula (SF) is based on the proteins found
in soybeans, hence containing neither the cow’s
milk-specific proteins nor lactose, making it a
common replacement for patients with CMA. It is
fortified with iron compounds to balance the
inhibitory effect by soy proteins on iron absorp-
tion.40 However, around 10% of CMA patients
also develop an allergy to soy protein,
which may lead to SF being an unsuitable
replacement.41

Hydrolyzed rice formula (HRF) does not contain
the relevant allergens found in cow’s milk, and its
rice proteins are hydrolyzed similarly to other
processed cow’s milk formulas (ie, eHF-CM or
partially hydrolyzed cow’s milk formula). Several

https://doi.org/10.1016/j.waojou.2024.100888
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clinical trials concluded that HRF was safe in pa-
tients with CMA and soy protein allergy,42,43 and
no reactions to HRF have been reported in
patients with CMA.

In a systematic review supporting these
guidelines (Bognanni et al.1, submitted) we found
that, compared to AAF, eHF-CM could favor
tolerance acquisition (risk ratio (RR) 2.32, 95%
confidence interval (CI) 1.36 to 3.94; risk
difference (RD) 25%, 95%CI 6%–44%), reduce
severe vomiting (RR 0.12, 95%CI 0.02 to 0.88;
RD -23%, 95%CI -26% to �3%), and decrease
the risk of developing FPIES (RR 0.15, 95%CI
0.03 to 0.82; RD -34%, 95%CI -39% to �7%) for
IgE CMA patients (very low CoE). On the other
hand, eHF-CM might be inferior to AAF as a
nutritional supplement, being associated with
inferior growth rate both with respect to weight
(�5.5% from baseline, 95%CI -9.5% to �1.5%)
and length (�0.7 z-score change, 95%CI -1.15
to �0.25) (very low CoE). The review highlighted
similar findings also for non-IgE mediated CMA
patients. Very low certainty evidence showed that
eHF-CM, compared to SF, might favor weight
gain for IgE CMA infants (0.23 z-score change,
95%CI 0.01 to 0.45), and tolerance acquisition
(RR 1.86, 95%CI 1.03 to 3.37; RD 27%, 95%CI 1%–

74%) for non-IgE CMA (both very low CoE). eHF-
CM compared to HRF, and HRF compared to SF,
showed no significant difference in effect (very
low CoE). Finally, the addition of probiotics
appeared to potentially favor CMA tolerance (RR
2.47, 95%CI 1.03 to 5.93; RD 27%, 95%CI 1%–

91%), and reduce the risk of severe wheezing (RR
0.12, 95%CI 0.02 to 0.95; RD -23%, 95%CI -8%
to �0.4%) for IgE CMA patients (low CoE), while
showing no effect in non-IgE CMA infants, (low to
very low CoE).

We found no research evidence about
the estimated direct and indirect costs of for-
mulas either with or without probiotic supple-
mentation. Based on the experience of panel
members, the cost of formulas is likely to depend
on the specific jurisdictions and local reimburse-
ment policies.
METHODS

We developed these guidelines using GRADE
methodology for guideline development, with the
original systematic search being conducted on
November 2018, and then updated on April 2020,
March 2021, and September 2022. The recom-
mendations were drafted, revised, and then final-
ized in June 2022. The members of the guidelines’
panel as well as technical team provided addi-
tional input up to March 2023.

The assessment of the certainty in the body
of evidence and the development of recommenda-
tions followed the GRADE approach.5,6,44–47 The
overall guideline-development process, including
funding, panel selection, confliclt of interest (COI)
management, internal and external review, and
organizational approval,wasguidedbyWAOpolicies
based on the GIN-McMaster Guideline Development
Checklist (https://macgrade.mcmaster.ca/resources/
gin-mcmaster-guideline-development-checklist/) as
to uphold the criteria for trustworthy guidance by the
National Academy of Medicine and GIN.2–4

Organization, panel composition, planning, and
coordination

The development of these guidelines was car-
ried out by: (a) a panel of 24 international
key stakeholders, including patients with CMA,
representatives of patient organizations, dieticians,
primary care professionals, and specialists in pe-
diatrics, allergy, and gastroenterology; and (b) a
methodology team of 8 researchers with expertise

https://macgrade.mcmaster.ca/resources/gin-mcmaster-guideline-development-checklist/
https://macgrade.mcmaster.ca/resources/gin-mcmaster-guideline-development-checklist/
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in conduction of systematic reviews and guideline
development.

The synthesis and critical appraisal of the
informing evidence, as well as the development of
the recommendations, was conducted following
the GRADE approach.

The panel co-chairs, AF (pediatrician and con-
tent expert) and HJS (internist and expert in
guideline-development methodology), supervised
the conduction of the project.

WAO vetted and appointed individuals to the
guideline panel. The McMaster GRADE Centre
vetted and retained researchers for conducting
evidence syntheses to inform the recommenda-
tions based on the GRADE approach. The mem-
bership of the panel and the evidence synthesis
team is described in Online Supplement 1.

The evidence synthesis team also supported the
guideline-development process, including deter-
mining methods, preparing agendas, meeting ma-
terials, and facilitating panel discussions. The
panel’s work was conducted using Web-based
tools: SurveyMonkey (www.surveymonkey.com),
Google Forms (docs.google.com/forms/), and
GRADEpro Guideline Development Tool (www.
gradepro.org).48 The panel discussed in 1 in-
person meeting, and throughout subsequent on-
line meetings. WAO staff supported panel ap-
pointments and coordinated meetings but had no
role in choosing the guideline questions or deter-
mining the recommendations.
Guideline funding and the management of
competing interests

The conduction of these guidelines was funded
by WAO and the McMaster University GRADE
Centre. Direct funding by for-profit companies was
not accepted. The guideline panel members
received travel reimbursement for attendance at
in-person meetings but received no other pay-
ments. The funding was also used as salary support
for the information scientist running the original
searches, and for research assistants and students
conducting the systematic reviews. Some mem-
bers of the method team who contributed to the
systematic review conduction participated without
remuneration to fulfill requirements of an aca-
demic degree or program.
COIs of all participants were managed according
to WAO policies based on guidance by the Na-
tional Academy of Medicine2 and GIN3. Before
commencing the project, all the participants were
asked to disclose any financial and nonfinancial
interests relevant to the guidelines by completing
the World Health Organization (WHO) declaration
of interest forms. An independent and anonymous
WAO committee revised the disclosed interests
looking for COIs.

The revision committee reviewed the forms and
deliberated on including panel members aiming to
achieve a diversity of expertise and perspectives,
while minimizing the inclusion of panel members
with the same or similar conflicts. Specifically, the
committee placed a high value on addressing
conflicts from direct financial interests from for-
profit companies related to the guidelines’ field.
Throughout the guidelines’ development, the
members of the panel and method team were
asked to update the interest disclosure forms,
which were again revised by the WAO committee.

At the time of appointment, most of the guideline
panel, including one of the guideline panel co-chair
(HJS), had no conflicts of interest.The other co-chair
(AF) was aware of economic support by for-profit
entities provided to WAO in the form of educa-
tional grants; therefore, he abstained from voting on
all recommendations in the DRACMA guidelines.

The method team members deemed to have a
real, potential, or perceived conflict of interest
related to the topic of a systematic review were
excluded from partaking in that review. Likewise,
guideline panel members with manageable real,
potential, or perceived conflict of interest abstained
from voting on recommendations related to that in-
terest, while being still able to provide intellectual
input and clinical expertise. The Evidence-to-
Decision (EtD) tables for each recommendation list
individuals who were excused from voting. One
proposed panel member was found with dis-
qualifying competing interests and was excluded
from the DRACMA project entirely.

Selection of questions and outcomes of interest

Expanding on the previous DRACMA guidelines
from 2010,9 members of the guideline panel and
methodology team collaboratively brainstormed
potential questions to be addressed in these

http://www.surveymonkey.com
http://www.gradepro.org/
http://www.gradepro.org/
https://doi.org/10.1016/j.waojou.2024.100888
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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 - Which milk replacement formula should be
used in infants with IgE-mediated CMA who are
not being breastfed, and in what order?

2 - Which milk replacement formula should be
used in infants with non-IgE-mediated CMA who
are not being breastfed, and in what order?

These 2 broader questions were assessed with 4
pairwise comparisons among formulas:

A) extensively hydrolyzed formula (eHF-CM) vs
amino acid formula (AAF)

B) extensively hydrolyzed formula (eHF-CM) vs
hydrolyzed rice formula (HRF)

C) extensively hydrolyzed formula (eHF-CM) vs soy
formula (SF)

D) hydrolyzed rice formula (HRF) vs soy formula
(SF)

3 - Should a formula with probiotics vs the same
formula without probiotics be used for infants
with IgE-mediated CMA?

4 - Should a formula with probiotics vs the same
formula without probiotics be used for infants
with non-IgE-mediated CMA?
The panel selected the outcomes of interest for
each question a priori, as described in a separate
paper. In summary, the panel brainstormed a
preliminary list of outcomes based on previously
published literature as well as their own expertise,
focusing on patient important outcomes, aiming to
address relevant domains to issue impactful
guidance. The drafted outcomes have then been
rated for their relative importance to decision-
making following the GRADE approach. Specif-
ically, each panel member was asked to rate the
relative importance of the outcomes on a 1–9
scale. Outcomes with a median score between 7
and 9 were considered as critical to decision-
making, while those with a median score be-
tween 4 and 6 were rated as important.49

The following outcomes were deemed critical to
decision-making across all questions, irre-
spectively of the IgE status of CMA: acquisition of
tolerance; failure to thrive; epinephrine use; vom-
iting; and diarrhea. Development of wheezing was
considered critical to decision-making for ques-
tions on IgE-mediated CMA. Urticaria was listed as
a relevant outcome only with respect to IgE-
mediated CMA and considered critical when
comparing eHF-CM vs AAF, while it was regarded
as important across the other pairwise compari-
sons. Change or discontinuation of formula due to
lack of tolerance, and FPIES were considered crit-
ical when comparing eHF-CM vs HRF and eHF-CM
vs AAF respectively, while being important for

http://www.surveymonkey.com
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other comparisons independently of IgE media-
tion. The development of eczema and its severity,
as well as sensitization to administered formulas
were regarded as important but not critical to
decision-making across the compared formulas,
both for IgE and non-IgE-mediated CMA.
Evidence review and development of
recommendations

For each guideline question, the method team
prepared an evidence profile (EP)50,51 and a
GRADE evidence-to-decision (EtD) table44,45

using the GRADEpro software. For questions 1
and 2, the usual EtD was modified as suggested
in the paper from Piggott et al52 to allow for the
comparison of multiple interventions. The EtD
tables illustrate the evidence about the effects
of interventions on health outcomes, based on
the results from a systematic review of the
literature, 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 EtD for
multiple comparisons used for questions 1 and 2
expressed the balance of health effects with a
star-based system, ranging from 1 star (lowest
score) to 5 stars (highest score). The score of each
formula was influenced by the size of the overall
balance of health effects across the pairwise com-
parisons between formulas, as well as the certainty
of the evidence informing the effect estimates on
health outcomes.

The panel revised the drafted EtD tables before
and during the guideline meetings providing
feedback for corrections and clarifications. In order
to avoid missing recently published evidence we
updated the searches in April 2020, March 2021,
and September 2022. Furthermore, we asked
panel members to review the identified evidence
for completeness and, if necessary, suggest any
additional studies eligible for inclusion.

The method team developed and reported the
systematic review in accordance with PRISMA,
GRADE, and Cochrane standards.6,53–55 When
existing reviews were used, the original
judgments of risk of bias (RoB) were either
checked for accuracy or conducted de novo if
they were not available or not reproducible. For
newly conducted reviews, the RoB was assessed
per individual study and outcome using Cochrane
RoB 2.0 tool for randomized trials56 and the
Newcastle-Ottawa scale for nonrandomized
studies.57 We appraised the certainty in the body of
evidence about the health effects (also known as
quality of the evidence or confidence in the
estimated effects) for each outcome following
GRADE guidance. In brief, we assessed the
following domains: risk of bias, imprecision,
inconsistency, indirectness, publication bias,
presence of large effects, dose-effect relationship,
and an assessment of the effect of plausible resid-
ual and opposing confounding.58–63 The
judgments for each GRADE domain were
accounted together at outcome level, leading to a
CoE rating ranging from to very low to high.64

Over the course of 3 four-hour online meetings
and GRADEpro iterations followed by mail corre-
spondence, the panel developed recommenda-
tions based on the evidence summarized and
illustrated in the EtD tables. For each recommen-
dation, the panel took a population perspective
and iteratively reached an agreement with respect
to these domains: the certainty in the evidence, the
balance of benefits and harms between the
compared interventions, and the assumptions
about the values and preferences, resource use
associated with the investigated options, potential
impact on health equity, acceptability to stake-
holders, and interventions’ feasibility. 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). All members of the panel reviewed
and approved the final guidelines.

Interpretation of strong and conditional
recommendations

The issued recommendations are defined
either as “strong” or “conditional” following
GRADE guidance. The wording “the guideline
panel recommends” is employed for strong
recommendations, while “the guideline panel
suggests” for conditional recommendations.
Table 2 illustrates how to interpret GRADE strength
of recommendations from the perspective of
patients, clinicians, health care policy makers, and
researchers.

https://doi.org/10.1016/j.waojou.2024.100888


Implications
for: Strong recommendation Conditional recommendation

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

� The majority of individuals in this
situation would want the suggested
course of action, but many would not.

� Decision aids may be useful in helping
patients to make decisions consistent
with their individual risks, values, and
preferences.

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.

� Clinicians should acknowledge that
different choices will be appropriate for
individual patients and 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
whether 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 in
the evidence. In such instances, further
research may provide important
information that alters the
recommendations.

� 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). The
recommendation will help identify
possible research gaps

Table 2. Interpretation of strong and conditional recommendations
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Document review

The draft recommendations and guideline pa-
per were reviewed by all members of the guideline
panel and evidence synthesis team. The document
was then submitted to the World Allergy Organi-
zation Journal for peer review. All comments by
the editor and reviewers were addressed, but no
changes were made to the recommendations.
HOW TO USE THESE GUIDELINES

Terminology

In this document we use the term "formula
supplements" interchangeably with "milk
replacement formulas", "specialized formulas", or
"formulas" alone, referring to any of the 4
considered interventions: eHF-CM, AAF, HRF, SF.
The term eHF-CM is used to refer to both casein
and whey-based formulas unless specifically
stated. Furthermore, casein and whey based eHF-
CMs have been regarded as a single intervention
due unanticipated difference in treatment effects.
HRF is sometimes referred to only as rice formula.
Unless we specifically mentioned a bacterial/yeast
strain (ie, Lacticaseibacillus rhamnosus) the term
“probiotics” refers to the general addition of live
bacteria or yeasts to specialized formulas.
Notably, probiotics are different from “prebiotics”
as they consist of specialized plant fibers that
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work by stimulating the growth of pre-existing
microbial populations rather than introducing
novel micro-organisms. Lastly, synbiotics refer to
a mixture of probiotics and prebiotics and are not
subject of these guidelines. We are referring to
milk avoidance both as elimination diet and
avoidance diet. We use the word “people” or
“individuals” whenever we mean both children
and adults. Whenever CMA is mentioned without
specifying the IgE/non-IgE status, it is referring to
both. Finally, unless specified, the term "milk" is
used throughout the document to refer to cow’s
milk only. The different formulas are presented in
the recommendations as ranked options (eg, first
option, second option etc.). This approach is not
meant to resemble a step-wise use of the in-
terventions (first option fails, then the second is
administered) rather it suggests in which order
specialized formulas should be considered for
clinical management.

Intended use

These WAO DRACMA guidelines are primarily
intended to help clinicians make decisions about
treatment alternatives for elimination diet. They
may also be used by patients to facilitate shared
decision-making with their treating physicians.
Other objectives are to inform health policies,
reimbursement strategies, education, and advo-
cacy, as well as to define relevant research needs
in the field of allergy.

These guidelines are not meant to serve or to be
perceived 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 the variable cir-
cumstances that might affect the potential benefits,
harms, and burdens of an intervention in individual
patients or in a given clinical setting. Clinicians
must make decisions based on the clinical pre-
sentation of each patient, ideally through a shared
process that considers the patient’s values and
preferences with respect to the anticipated out-
comes of the chosen management option. Clini-
cians’ and patients’ decisions may also 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.

Statements regarding the stakeholders’ values
and preferences, and the qualifying remarks
associated with each recommendation, are its in-
tegral parts and serve to promote a more accurate
interpretation and facilitate an optimal imple-
mentation. The users of this document must be
aware that the guideline recommendations may
change in future updates as new evidence be-
comes available. WAO plans on periodically
reviewing the literature and engaging with clinical
experts as well with other relevant stakeholders to
determine whether an update will be necessary.
The timescale and the development of such up-
dates will be made available to users through on-
line portal notifications as well as in form of
publications by the World Allergy Organization
Journal (WAO Journal).

Translation and quoting

When quoting or translating any of the recom-
mendations from these guidelines, any qualifying
remarks that accompany each recommendation
should not be omitted (including statements
regarding special circumstances, relevant sub-
groups, and assumed values and preferences).
SUMMARY OF FINDINGS AND
RECOMMENDATIONS

Question 1

Which milk replacement formula should be
used in infants with IgE-mediated CMA who are
not being breastfed, and in what order?

Summary of the evidence, benefits, and harms

The evidence profiles and the EtD tables for this
question (Online Supplements 2-5, 12) report
detailed information on the estimated health
effects in children with IgE mediated CMA by

https://doi.org/10.1016/j.waojou.2024.100888
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different formula options, compared amongst
each other, on the outcomes of interest, together
with the additional considerations relevant for
decision making. The evidence informing the
benefits, harms and the balance of health effects
comes from a systematic review we conducted
and published separately.

Our review found very low certainty evidence
that eHF-CM could favor achieving CMA tolerance
compared to AAF (RR 2.32, 95%CI 1.36 to 3.94; RD
25%, 95%CI 6%–44%), while eHF-CM vs HRF (RR
1.2, 95%CI 0.76 to 1.88; RD 9%, 95%CI -11%–39%),
eHF-CM vs SF (RR 0.96, 95%CI 0.63 to 1.46; RD
-2%, 95%CI -16%–20%), and HRF vs SF (RR 1.11,
95%CI 0.88 to 1.39; RD 5%, 95%CI -5%–17%)
showed no appreciable difference in effect.

We also found that eHF-CM might be inferior to
AAF on supporting growth with respect to weight
(�5.5% from baseline, 95%CI -9.5% to �1.5%) and
length (�0.7 z-score change, 95%CI -1.15
to �0.25), while favoring weight gain (0.23 z-score
change, 95%CI 0.01 to 0.45) with no apparent ef-
fect on length (0.27 z-score change, 95%CI -0.19 to
0.73) when compared to SF (very low CoE). The
review showed no difference on weight or length
when comparing eHF-CM vs HRF (weight: 0.04 z-
score change, 95%CI -0.53 to 0.45; length: 0.33 z-
score change, 95%CI -0.13 to 0.79), and HRF vs SF
(weight: 0.25 z-score change, 95%CI -0.11 to 0.60;
length: 0.01 z-score change, 95%CI -0.37 to 0.39)
(all very low CoE). eHF-CM and AAF appeared to
have similar effect with respect to requiring
epinephrine because of allergic reactions (RR 0.56,
95%CI 0.24 to 1.29; RD -4%, 95%CI -7%–3%) (very
low CoE). Compared to AAF, eHF-CM might
reduce the risk of vomiting (RR 0.12, 95%CI 0.02 to
0.88; RD -23%, 95%CI -26% to �3%), while
showing no effect on the probability of developing
diarrhea (RR 1.41, 95%CI 0.89 to 2.22; RD 19%,
95%CI -5%–57%) (very low CoE).

None of the formulas showed a difference in
effect on the risk of experiencing wheezing [eHF-
CM vs AAF and eHF-CM vs HRF (RR 1.05, 95%CI
0.61 to 1.80; RD 1%, 95%CI -10%–21%); eHF-CM vs
SF (RR 0.95, 95%CI 0.57 to 1.60; RD -1%, 95%CI
-12%–17%); HRF vs SF (RR 0.90, 95%CI 0.53 to
1.54; RD -3%, 95%CI -14%–16%)] and urticaria eHF-
CM vs AAF (RR 0.76, 95%CI 0.43 to 1.34; RD -7%,
95%CI -16%–10%); eHF-CM vs HRF (RR 0.80, 95%
CI 0.45 to 1.42; RD -5%, 95%CI -15%–12%); eHF-
CM vs SF (RR 0.89, 95%CI 0.49 to 1.60; RD -3%,
95%CI -13%–15%); HRF vs SF (RR 1.11, 95%CI 0.64
to 1.92; RD 3%, 95%CI -9%–23%)] (all very low
CoE). Based on the review, we also noticed no
difference on the risk of developing eczema across
the investigated formulas: eHF-CM vs AAF (RR
0.70, 95%CI 0.44 to 1.10; RD -12%, 95%CI -23%–

4%); eHF-CM vs HRF (RR 0.91, 95%CI 0.56 to 1.50;
RD -3%, 95%CI -14%–16%); eHF-CM vs SF (RR 0.83,
95%CI 0.58 to 1.20; RD -7%, 95%CI -17%–8%); HRF
vs SF (RR 0.85, 95%CI 0.54 to 1.34; RD -6%, 95%CI
-17%–13%) (all very low CoE). The trials65–67

comparing eHF-CM and AAF measured the
change severity using SCORAD, exhibiting no
difference in effect (MID 8 points) (MD 1.39
points, 95%CI -1.08 to 3.86 points) (low CoE).
eHF-CM might reduce the risk of FPIES,
compared with AAF (RR 0.15, 95% CI: 0.03 to
0.82; RD -34%, 95%CI -39% to �7%), while it
showed no difference compared to SF (RR 1.57,
95% CI: 0.08 to 30.32; RD 6%, 95%CI -9%–21%)
(very low CoE).

The analyses showed that eHF-CM, compared
to AAF might increase the risk of sensitization to
administered formula (RR 5.44, 95% CI: 0.33 to
89.0; RD 38%, 95%CI -0.1%–75%), while eHF-CM vs
SF and HRF vs SF showed no difference (RR 0.15,
95% CI: 0.01 to 2.82; RD -7%, 95%CI -8%–15%;
same for both pairwise comparisons) (very low
CoE). We found no difference across the formulas
with respect to the risk of AEs that would lead
either to discontinuation or change of formula:
eHF-CM vs AAF (RR 2.47, 95%CI 0.0 to14275.0; RD
not estimable); eHF-CM vs HRF (RR 0.69, 95%CI
0.21 to 2.22; RD -5%, 95%CI -13%–20%); eHF-CM
vs SF (RR 0.86, 95%CI 0.38 to 1.96; RD -2%, 95%CI
-9%–13%); HRF vs SF (RR 1.27, 95%CI 0.43 to 3.78;
RD 3%, 95%CI -6%–31%) (very low CoE).
Other decision criteria and considerations

The panel members acknowledged the absence
of any formal research investigating values and
preferences regarding the identified health out-
comes. Despite this, the panelists, based on their
expertise, agreed that probably there is no major
uncertainty or variability in the relative importance
placed by stakeholders on these outcomes. The
panel agreed that higher values are placed on the
possibility of achieving tolerance to milk and
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favoring physiological growth, on one side, while
minimizing the risk of severe allergic reactions
such as wheezing, urticaria, and gastrointestinal
reactions on the other.

The panelists agreed that the major accept-
ability and equity issues concerning the choice of a
formula relate to the local availability of particular
formulas, their cost, and the reimbursement pol-
icies in different jurisdictions (eg, countries, re-
gions, insurance plans). Specifically, cost was
considered to be an important equity and
acceptability issue for AAF (usually the most
expensive), eHF-CM and HRF (both cheaper than
AAF but still expensive in many jurisdictions), while
fewer concerns were raised for SF, which usually is
the most affordable formula. We list potential
implementation issues below (see 4.1.6.). We pro-
vide the detailed considerations of values and
preferences, acceptability of interventions, feasi-
bility of implementation, and required resources in
the Evidence-to-Decision table in the Online
Supplement 12.

Conclusions for this recommendation

Based on the best estimates of the health effects
observed in the existing studies and in the panel
members’ clinical practice, the panel members
thought that balance of health effects favors eHF-
CM, followed by AAF and HRF, compared with SF.
However, panel members acknowledged that
given the very low certainty in the evidence, and
the likely small differences in health effects, the
overall balance of desirable and undesirable ef-
fects (including but not limited to health effects)
will likely depend on individual patient’s factors
like the severity of disease, tolerance and palat-
ability of the specific formula, caregiver accep-
tance of potential adverse effects, and the
experience of the healthcare provider. The local
availability of formulas and their out-of-the-pocket
cost to families, accounting for the local reim-
bursement policies, will also be major de-
terminants of the choice of a formula.

Considering these points, the panel suggested
that an individualized decision would be war-
ranted in each case, after appropriately informing
the patient’s caregiver of every option. The dis-
cussion between the patient caregiver and health
care provider should cover the relative health
benefits of using different formulas, local
availability of formulas, and local reimbursement
policies based on the severity of the disease that
may vary among formulas.

Recommendation 1

When choosing a formula in infants with IgE-
mediated CMA who are not being breastfed, we
suggest an extensively hydrolyzed (cow’s milk)
formula or hydrolyzed rice formula as the first op-
tion, amino-acid formula as the second option, and
soy formula as the third option.

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

Remarks

1. Children should not receive a formula to which

they previously reacted.

2. A small proportion of children may react to
extensively hydrolyzed formula or soy formula
when receiving it for the first time (there is no
information whether the same applies to hy-
drolyzed rice formula but there is also no in-
formation that it does not).

Implementation considerations

When choosing a formula parents and clinicians
may find the following acceptability issues worth
considering:

� Extensively hydrolyzed formula: some parents
may find other formulas more acceptable,
because they do not contain animal proteins (eg,
those who prefer vegan diet)

� Amino-acid formula: some parents and/or cli-
nicians may prefer amino-acid formula because
it contains no milk or other animal proteins;
some parents are concerned about “green
stools” or “bad smell” in infants fed with amino-
acid formula

� Hydrolyzed rice formula: some parents and/or
clinicians may prefer rice formula because it
contains no milk and no animal proteins.

� Soy formula: Some parents may still be con-
cerned about adverse effects of phytoestrogens
in soy formula, despite research evidence that it
is not a concern; in some countries parents may
prefer soy formula, because soy is one of the
main foods in their diet.

https://doi.org/10.1016/j.waojou.2024.100888


Volume 17, No. 4, April 2024 15
Implications for further research

When going through the decision-making pro-
cess and revising the evidence, the panel identi-
fied the following priorities for future research
endeavors:

A) Qualitative studies specifically investigating the
values and preferences by patients, and their
families and caregivers, as well as other stake-
holders, on the use of specialized milk for-
mulas, focusing on the relative value placed by
each category on specific benefits and harms.

B) More and methodologically rigorous large
randomized controlled trials (RCTs) should be
conducted focusing on: a) including patients
with moderate/severe CMA as well as unde-
fined forms of CMA (ie, eosinophilic esophagi-
tis [EoE]); b) identifying and reporting the
disease status as IgE or non-IgE mediated with
related stratified results; c) standardizing doses
and administration modalities of formulas so to
minimize inconsistency across studies due to
differences in the interventions; d) comparing a
wider range of available management options,
possibly by having more than 2 parallel arms; e)
investigate secondary sensitization to special-
ized formulas.

C) Measurement and reporting of patient-
important outcomes should be improved by
prioritizing, if possible, continuous or time-to-
event outcomes rather than binary ones (espe-
cially for eczema) and providing separate re-
sults based on IgE/non-IgE status.

D) Additional, rigorous economic evaluations
should investigate the cost-effectiveness/cost-
utility as well as general resource require-
ments for specialized formulas from an
international healthcare perspective.
Question 2

Which milk replacement formula should be
used in infants with non-IgE-mediated CMA who
are not being breastfed, and in what order?
Summary of the evidence, benefits, and harms

The EPs and the EtD tables for this question
(Online Supplements 6–9, 13) illustrate the fully
synthesized information on the effect estimates by
different formulas in children with non-IgE medi-
ated CMA.

We found very low certainty evidence that eHF-
CM, compared to SF, might increase the proba-
bility of acquiring tolerance (RR 1.86, 95%CI 1.03
to 3.37; RD 27%, 95%CI 1%–74%), while having no
effect compared to AAF (RR 1.84, 95%CI 0.89 to
3.80; RD 27%, 95%CI -3%–88%), or HRF (RR 1.03,
95%CI 0.64 to 1.64; RD 2%, 95%CI -20%–36%).
Also HRF and SF appear to have similar effects (RR
1.81, 95%CI 0.97 to 3.38; RD 25%, 95%CI -1%–

74%).

If compared to AAF, eHF-CM appeared to
possibly induce a reduction in weight (�5.5% from
baseline, 95%CI -9.5% to �1.5%) and length (�0.7
z-score change, 95%CI -1.15 to �0.25), while
showing no effect on weight gain compared to SF
(0.19 z-score change, 95%CI -0.07 to 0.45) (very
low CoE). Then HRF vs SF showed no relative effect
on weight or length (weight: 0.07 z-score change,
95%CI -0.47 to 0.61; length: 0.25 z-score change,
95%CI -0.57 to 1.07) (very low CoE). Also in chil-
dren with non-IgE mediated CMA, eHF-CM
appeared equal to AAF at avoiding reactions
requiring epinephrine use (RR 0.56, 95%CI 0.24 to
1.29; RD -4%, 95%CI -7%–3%) (very low CoE) and
preventing diarrhea (RR 1.41, 95%CI 0.89 to 2.22;
RD 19%, 95%CI -5%–57%), while reducing the risk
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of vomiting (RR 0.12, 95%CI 0.02 to 0.88; RD -23%,
95%CI -26% to �3%) (all very low CoE).

The analyses showed no difference when
comparing eHF-CM with AAF measuring eczema
severity with SCORAD scale (MD 1.39 points, 95%
CI -1.08 to 3.86 points) (low CoE), and with SF (RR
0.93, 95% CI: 0.52 to 1.68; RD -4%, 95%CI -29%–

41%) (very low CoE).

Very low certainty evidence suggested that eHF-
CM might reduce the risk of developing FPIES
when compared with AAF (RR 0.15, 95% CI: 0.03 to
0.82; RD -34%, 95%CI -39% to �7%), while it
showed no difference compared to SF (RR 1.57,
95% CI: 0.08 to 30.32; RD 6%, 95%CI -9%–21%).
We found that eHF-CM, compared to AAF, might
increase the risk of sensitization (RR 5.44, 95% CI:
0.33 to 89.0; RD 38%, 95%CI -0.1%–75%) (very low
CoE), while very low certainty evidence suggested
that none of the investigated formulas had a rela-
tive effect with respect to the risk of reactions
leading to discontinuation or change of supple-
ment: eHF-CM vs AAF (RR 2.47, 95%CI 0.0 to
14275.0; RD not estimable); eHF-CM vs SF (RR
0.61, 95%CI 0.09 to 4.17; RD -5%, 95%CI -1%–40%)
(very low CoE).
Other decision criteria and considerations

Panel members thought that the additional
considerations (ie, other that direct health effects)
for the choice of a formula in infants with non-IgE-
mediated CMA would be similar or the same as for
children with IgE-mediated CMA (see 4.1.2.-4.1.3.,
4.1.6.).

We provide detailed considerations of values
and preferences, acceptability of interventions,
feasibility of implementation, and required re-
sources in the EtD table in the Online Supplement
13.
Conclusions for this recommendation

The panel members thought that the overall
balance of effects favors eHF-CM, first, and then
equally AAF and HRF, compared to SF. However,
given the very low certainty in the evidence, and
the small difference in effects, they acknowledged
that the balance will likely be dependent on indi-
vidual patient factors like the severity of disease,
tolerance and palatability of the formula, caregiver
acceptance of potential adverse effects, and the
experience of the healthcare provider.

Therefore, like for patients with IgE-mediated
CMA, an individualized approach is suggested
based on a thoughtful shared decision between
the healthcare provider and patient.
Recommendation 2

When choosing a formula in infants with non-
IgE-mediated CMA who are not being breastfed,
we suggest an extensively hydrolyzed (cow’s milk)
formula or hydrolyzed rice formula as the first op-
tion, amino-acid formula as the second option, and
soy formula as the third option.

(Conditional recommendation based on very
low certainty evidence about health effects).
Remarks

In countries where SF is a viable option, sensi-
tization to soy should be considered in the
decision-making process for managing patients
known not to respond to an avoidance diet with
eHF-CM (ie, children with FPIES or FPIAP).
Subgroup considerations

� In infants with eosinophilic esophagitis (EoE)
evidence is only available for amino-acid for-
mula. Panel members agreed that in infants with
EoE it might be beneficial to avoid using other
formulas (ie, extensively hydrolyzed formula,
hydrolyzed rice formula, and soy formula) until
more evidence about their effects is available.
They also agreed that if amino-acid formula is
not available then hydrolyzed rice formula could
be the second option.

� In infants with milk or rice-related food protein-
induced enterocolitis syndrome (FPIES) or in
whom tolerance of rice is unknown, panel
members agreed that it is more beneficial not to
use hydrolyzed rice formula until more evidence
is available.
Implementation considerations

When choosing a formula for children with non-
IgE CMA parents and clinicians may consider the
same implementation issues related to the use for
children with IgE-mediated CMA (see 4.1.6).
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Implications for further research

The panel agreed that the implications for future
research in the setting of IgE-mediated CMA apply
also to the setting of non-IgE-mediated CMA (see
4.1.7).

In addition, the panelists argued that future
research should prioritize the conduction of well-
designed and executed trials with a focus on: a)
investigating eHF-CM vs AAF for EoE and other
well-defined forms of the non-IgE-mediated CMA,
including FPIES; b) head-to-head comparison of
HRF with other formulas, given the little evidence
found on this intervention.

Question 3

Should a formula with probiotics vs the same
formula without probiotics be used for infants with
IgE-mediated CMA?

Summary of evidence, benefits, and harms

The EP and the EtD table for this question
(Online Supplements 10, 14) illustrate the evi-
dence on the effect by adding probiotics to for-
mulas in children with IgE-mediated CMA.

Based on our review, the addition of probiotics
to extensively hydrolyzed casein formula,
compared to eHF-CM alone, might favor tolerance
acquisition (RR 2.47, 95%CI 1.03 to 5.93; RD 27%,
95%CI 1%–91%) (low CoE), and reduce the risk of
developing wheezing (RR 0.12, 95%CI 0.02 to
0.95; RD -7%, 95%CI -8% to �0.4%) (very low CoE).
On the other hand, adding probiotics showed no
effect on the probability of requiring epinephrine
because of allergic reactions (RR 0.33, 95%CI 0.04
to 2.62; RD -3%, 95%CI -5%–8%) (very low CoE),
experiencing severe urticaria (RR 0.97, 95%CI 0.14
to 6.74; RD -0.1%, 95%CI -2%–12%) (very low CoE),
changing formula due to adverse reactions (RR
0.77, 95%CI 0.26 to 2.28; RD 2%, 95%CI -7%–11%)
(very low CoE) or developing eczema (RR 0.16,
95% CI: 0.02 to 1.32; RD -5%, 95%CI -6%–2%) (low
CoE). Additional evidence on the effect of pro-
biotics addition on the risk and severity of eczema
could not be quantitatively synthesized and is
available in the Online Supplement 11.

Other decision criteria and considerations

Panel members thought that, in most children
with IgE CMA, the additional considerations (ie,
other that direct health effects) for the choice of a
formula with added probiotic would be similar as
for the formula without a probiotic (see 4.1.2.-
4.1.3., 4.1.6.). However, the panelists observed that
caregivers of children with severe comorbidities
(see 4.3.6. Subgroup considerations) may place a
higher value on avoiding possible adverse effects
related to the addition of probiotics to standard
formulas, making the combination less acceptable.
The panelists agreed that, as long as the out-of-
the-pocket cost of a formula with or without an
added probiotic would be similar, the addition of
probiotics to a formula would not further influence
the acceptability or equity related to these
interventions.

We provide the detailed considerations of
values and preferences, acceptability of in-
terventions, feasibility of implementation, and
required resources in the Evidence-to-Decision
table in the Online Supplement 14.

Conclusions for this recommendation

Panel members thought that the balance of
health effects favored neither the addition of pro-
biotics or formulas alone. Given that the evidence
was of very low certainty, they acknowledged the
difficulty in choosing one intervention over the
other and making a definite recommendation.
Future evidence, if available, will likely influence
the direction and/or strength of this recommen-
dation. The panel argued that immunodeficient
patients might be at higher risk of adverse effects
related to the addition of probiotics, yet no studies
investigated this population in detail.

Recommendation 3

When choosing a formula with or without a
probiotic for infants with IgE-mediated CMA, we
suggest either a formula without a probiotic or
casein-based eHF-CM containing Lacticaseiba-
cillus rhamnosus (LGG).

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

Remarks

1) While DRACMA does not endorse any specific

commercial product, current evidence is only
available for extensively hydrolyzed casein for-
mula with Lacticaseibacillus rhamnosus (LGG)
(formerly Lactobacillus rhamnosus), while other
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formulas used for the treatment of IgE-
mediated CMA combined with other pro-
biotics have not been studied.

2) For advice about using formulas without a pro-
biotic see Recommendation 1

3) This recommendation applies only to the choice
of a formula in children with confirmed CMA. It
does not apply to children in whom the formula
is considered for other reasons than confirmed
CMA.

Subgroup considerations

Children affected by primary or acquired
immunodeficiencies might be at higher risk of
bacterial overgrowth following probiotic adminis-
tration, yet there is no published evidence about
this population. The studies used for evidence
synthesis excluded children with a history of
anaphylaxis due to CM and children with chronic
conditions (food protein-induced enterocolitis
syndrome, other food allergies and allergic dis-
eases, eosinophilic disorders of the gastrointes-
tinal tract, chronic systemic diseases, active
tuberculosis, autoimmune diseases, immunodefi-
ciency, chronic inflammatory bowel diseases,
metabolic diseases, malignancy, chronic pulmo-
nary diseases, malformations of the gastrointes-
tinal and/or respiratory tract). Considering this, it is
unclear how these populations would react to the
addition of a probiotic.

Implementation considerations

When evaluating the addition of probiotics to
specialized formulas for children with IgE-
mediated CMA, clinicians and patients’ families
should consider all implementation issues associ-
ated with formulas alone for IgE CMA (see 4.1.6.)

Implications for further research

The general implications described for the use
of formulas in children with IgE CMA apply also
here. In addition, the panel members stressed the
importance of conducting more high-quality large
RCTs using a wider combination of formulas and
probiotics so that future guidance will cover a
more comprehensive array of management
options.
Question 4

Should a formula with probiotics vs the same
formula without probiotics be used for infants with
non-IgE-mediated CMA?

Summary of evidence, benefits, and harms

The evidence on the effect of formulas with
probiotics vs formulas alone in non-IgE-CMA,
together with additional considerations relevant
to decision-making, are summarized in a dedi-
cated EP and EtD table (Online Supplements 11,
15).

The addition of probiotics appeared to have no
effect, compared to formulas alone, in inducing
tolerance to milk (RR 1.32, 95%CI 0.70 to 2.52; RD
24%, 95%CI -22%–100%), improving growth rate
(weight: 0.1 kg, 95%CI -0.34 to 0.54; length:
0.2 cm, 95%CI -1.07 to 1.47), reducing the need for
epinephrine injections (RR 0.33, 95%CI 0.04 to
2.62; RD -3%, 95%CI -5%–8%), or changing for-
mulas due to AE RR 0.77, 95%CI 0.26 to 2.28; RD
2%, 95%CI -7%–11%) (all very low CoE).

Furthermore, we found that adding probiotics
showed no effect on reducing the risk of devel-
oping eczema (RR 0.68, 95% CI: 0.20 to 2.28), or its
severity (MD -0.71 points, 95% CI: 4.07 to 2.66
points; measured as change from baseline), (MD
-1.48, 95% CI: 4.59 to 1.64; measured as end-of-
study value) (low CoE).

Other decision criteria and considerations

Panel members thought that, in most children
with non-IgE CMA, the additional considerations
(ie, other that direct health effects) for the choice of
a formula with added probiotic would be similar as
for the formula without a probiotic (see 4.2.2.-
4.2.3., 4.2.6.). Furthermore, the same additional
considerations on cost, acceptability, and equity
related to the addition of probiotics in managing
IgE-mediated CMA apply here (see 4.3.2.). How-
ever, the panelists observed that caregivers of
children with severe comorbidities (see 4.4.6.
Subgroup considerations) may place a higher
value on avoiding possible adverse effects related
to the addition of probiotics to standard formulas,
making the combination less acceptable. The
panelists agreed that, as long as the out-of-the-
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pocket cost of a formula with or without an added
probiotic would be similar, the addition of pro-
biotics to a formula would not further influence the
acceptability or equity related to these
interventions.

We provide the detailed considerations of
values and preferences, acceptability of in-
terventions, feasibility of implementation, and
required resources in the Evidence-to-Decision
table in the Online Supplement 15.

Conclusions for this recommendation

Panel members observed that the very low
certainty evidence on the balance of health effects,
together with other EtD criteria did not allow to
clearly favor one intervention over the other,
therefore, future evidence, if available, will likely
influence the direction and/or strength of this
recommendation. Also in this case, the panel
argued that patients with immunodeficiencies
might be at greater risk of adverse effects due to
the addition of probiotics, still, no current scientific
evidence investigates this subpopulation.

Recommendation 4

When choosing a formula with or without a
probiotic for infants with non-IgE-mediated CMA,
we suggest either a formula without a probiotic or
casein-based eHF-CM containing Lacticaseiba-
cillus rhamnosus (LGG).

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

Remarks

1) While WAO DRACMA does not endorse any

specific commercial product, at this moment
research evidence is only available for exten-
sively hydrolyzed casein formula with Lactica-
seibacillus rhamnosus (LGG; formerly
Lactobacillus rhamnosus) or with L. casei
CRL431/B. lactis Bb12. However, currently,
there is no commercially available formula
supplemented with L. casei CRL431/B. lactis
Bb12.

2) For advice about using formulas without a pro-
biotic see Recommendation 2.

3) This recommendation applies only to the choice
of a formula in children with confirmed CMA. It
does not apply to children in whom the formula
is considered for other reasons than confirmed
CMA.

Subgroup considerations

The studies included for evidence synthesis
excluded children with a history of anaphylaxis due
to CM and children with chronic conditions (food
protein-induced enterocolitis syndrome, other
food allergies and allergic diseases, eosinophilic
disorders of the gastrointestinal tract, chronic sys-
temic diseases, active tuberculosis, autoimmune
diseases, immunodeficiency, chronic inflammatory
bowel diseases, metabolic diseases, malignancy,
chronic pulmonary diseases, malformations of the
gastrointestinal and/or respiratory tract). Consid-
ering this, it is unclear how these populations
would react to the addition of a probiotic.

Implications for further research

The same implications for future research illus-
trated for the addition of probiotics in IgE-
mediated CMA (see 4.3.8) apply here.

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 CMA and their
caregivers. The strength of these guidelines lies in
the diverse, international guideline panel including
clinicians treating CMA, researchers, and patients
with CMA themselves, who provided nuanced and
insightful perspectives on the topic, as well as
employment of rigorous methods in performing
the systematic reviews of available evidence and
followed the systematic GRADE approach to
develop recommendations.
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However, we would like to stress that the evi-
dence informing these guidelines itself has
important limitations and allows only very low
certainty about the relative health effects of
different formulas. Despite those limitations, in
order to help clinicians and families of children
with CMA the panel provided specific recom-
mendations based on the available research evi-
dence and the observations in the guideline panel
members’ practice. All recommendations are
labeled as conditional which implies that there is
considerable uncertainty about the choice of the
best formula and that it may depend on various
additional considerations such as the severity of
CMA, possible coexisting clinical conditions, local
availability of specific formulas, and their cost.

An important limitation of the available evi-
dence is that most studies focused on a single
outcome of the time to outgrowing the CMA. No
study investigated the overall quality of life of
either the patients or their caregivers that might
provide information about the effects of the choice
of a formula not captured by measuring only the
symptoms of CMA and selected adverse effects.
Several of the outcomes selected by the guideline
panel as critical to the decision about the choice of
a formula were either not measured or not re-
ported in the published studies, or lacked direct
evidence for some of the pairwise comparisons of
formulas. These outcomes included: failure to
thrive, severe vomiting, severe diarrhea, abdom-
inal pain or cramping, discontinuation or change
of formula due to lack of tolerance, admission to
hospital, intensive care unit or an emergency
department visit, anaphylactic shock, epinephrine
(adrenaline) administration, laryngeal edema, se-
vere asthma or shortness of breath, severe tongue
edema, IgE-mediated reaction to protein in the
formula, severe dehydration with hypotension or
shock, lethargy, moderate to severe irritability
(colic), development of eosinophilic esophagitis,
resolution of symptoms of eosinophilic esophagi-
tis, and the development of FPIES, enteropathy,
enterocolitis, or proctocolitis.

Therefore, the guideline panel provided specific
suggestions for further research needs for each
recommendation. We are confident that the
findings of future well designed and executed
studies measuring and transparently reporting
important outcomes will change the confidence in
the effects of various formulas in CMA and may
change the recommendations in these guidelines
and make them more specific.
WHAT OTHERS ARE SAYING AND WHAT IS
NEW IN THESE WAO GUIDELINES

The latest Australian Society of Clinical Immu-
nology and Allergy (ASCIA) guidelines were
updated in 2023.68 They provided up to 3 choices
of formulas based on the severity of the cow’s milk
allergy, with the second and third options being
suggested in case the previous was not tolerated.
Specifically, for IgE CMA with no history of
anaphylaxis, they recommended eHF-CM or rice
formula (RF) as first option and AAF as the
second choice for infants younger than 6 months.
For older children SF or RF were recommended
as first option, eHF-CM as second and AAF as
third. For infants with a history of anaphylaxis,
they recommended every formula except for
eHF-CM. For infants with non-IgE CMA they also
recommended HRF or eHF-CM/SF based on pa-
tients’ age as first options and AAF as second line
except for infants with EoE.

The GA2LEN Task Force recently suggested us-
ing eHF-CM or AAF for CMA infants up to 1 year of
age needing a breastmilk alternative (moderate
CoE). They issued a conditional recommendation
against the use of partially hydrolyzed cow’s milk
formula and mammalian milks in general, and
against SF for infants under 6 months. The Task
Force deemed the evidence on the use of HRF and
probiotic supplementation as insufficient to issue
proper recommendations.69

The ESPGHAN GI Committee Practical, and the
BSACI Guidelines, published respectively in 2012
and 2014, recommended the use of hypoaller-
genic infant formulas in case breastfeeding was
not possible, with eHF-CM being the first-line and
AAF as the second option for more severe cases
and non-responders to eHF-CM.70–72 This is
further confirmed in a more recent ESPGHAN
position paper from 2022, in which SF and HRF
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are also considered as alternative management
options.

Furthermore, ESPGHAN and EAACI recommend
against the use of soy protein-based formulas in
infants below the age of 6 months.70,73–75

Compared to the 2010 DRACMA guidance36 on
the use of replacement formulas, the current
update presents several novelties. First, the panel
actively sought to also issue guidance also for
infants affected by non-IgE cow’s milk allergy,
producing dedicated guideline questions and
recommendations. Second, the questions and the
recommendations were not limited to the pairwise
comparison of 2 formulas, with one being recom-
mended over the other, rather they aimed to
resemble clinical practice more closely, suggesting
an order in which the options should be consid-
ered for patient management. Lastly, the current
guidance expanded the spectrum of different
management options, addressing the supple-
mentation of probiotics to formula, as compared
to formulas alone.
REVISION OR ADAPTATION OF THESE
GUIDELINES

After the publication of these guidelines, WAO
will maintain them through surveillance for new
evidence, 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 and to follow
the systematic and transparent GRADE-
ADOLOPMENT process.8
Abbreviations
AAF, aminoacid formula; CI, confidence interval; CMA,
cow’s milk allergy; CoE, Certainty of the evidence;
DRACMA, Diagnosis and Rationale for Action against
Cow’s Milk Allergy; EoE, eosinophilic esophagitis; EtD,
Evidence-to-Decision; eHF-CM, extensively hydrolyzed
cow’s milk formulas; HRF, hydrolyzed rice formula; SF, soy
formula; LGG, Lacticaseibacillus rhamnosus (formerly
Lactobacillus rhamnosus) GG; GRADE, Grading of Recom-
mendations, Assessment, Development, and Evaluation;
IgE-CMA, IgE-mediated cow’s milk allergy; non-IgE-CMA,
non-IgE-mediated cow’s milk allergy; FPIES, Food Protein-
Induced Enterocolitis Syndrome; FPIAP, Food protein-
induced allergic proctocolitis; RD, risk difference; RF, rice
formula; RoB, Risk of Bias; RR, relative risk; sIgE, specific
immunoglobulin E; SPT, skin prick test; WAO, World Al-
lergy Organization.
Funding
This document was supported by the World Allergy
Organization.
Availability of data and materials
Upon request.
Author contributions
JLB, AF, HJS originally conceived this work. AB, DKC, RTF,
SA, JLB, wrote its first draft. SW, AB, YR, and JLB did the
literature search. AB, RTF and JLB screened records,
evaluated full texts, and extracted data. AB and RTF
evaluated risk of bias. JLB and AB did the statistical
analyses. HJS, DKC, SA, and SW provided critical
methodological input. All authors reviewed the manuscript
and provided critical intellectual contributions to the
analysis and interpretation of the data, and the revision of
the manuscript.
Ethics approval
Ethics approval was not required.
Consent for publication
All authors approved the final version and its submission.

Declaration of competing interest
S Arasi, S Bahna, A Bognanni, J Brozek, D Chu, L Dahdah, P
Dziechciarz, E Galli, R Kamenwa, H Li, A Martelli, R
Pawankar, H Schunemann, R Targino, L Terracciano, and A
Warner have no conflicts to disclose. Relationships
reported related to the submitted work: IJ Anstotegui –
Abbott, Amgen, Astra Zeneca, Bayer, Bial, Faes Farma,
Hikma, Menarini, Merck, Mundipharma, Roxall, Sanofi,
Stallergenes, UCB. A Assa’ad – Aimmune Therapeutics,
DBV Technologies, Astella, ABBVIE, Novartis, Sanofi, FARE,
NIH and an intellectual property patent licensed to Hoth. R
Berni Canani – Ch.Hansen, Danone, DVB, Humana, iHealth,
Kraft Heinz, Mead Johnson, Nestlè, Novalac, Nutricia,
Sanofi. M Bozzola – Danone. C Dupont – Nestle Health
Science, Nestle France, Nutricia, Novalac, Sodilac, Abbott,
Danone, and stock ownership at DBV Technologies. M
Ebisawa – DBV Technologies, Mylan, ARS Pharmaceuticals,
Novartis. A Fiocchi – Abbott, Danone. G Lack – FARE,
National Peanut Board (NPB), The Davis Foundation, Action
Medical Research, UK Food Standards Agency, Medical
Research Council, DBV Technologies, Mission Mighty Me,
Novartis, Sanofi-Genyzme, Regeneron, ALK-Abello, Lurie
Children’s Hospital. A Nowak-Wegrzyn – Nestle, Nutricia,
Novartis, Gerber, Aimmune. N Papadopoulos – Novartis,
Nutricia, HAL Allergy, Menarini/Faes Farma, Sanofi, Mylan/
Meda, Biomay, AstraZeneca, GSK, MSD, ASIT Biotech,



22 Bognanni et al. World Allergy Organization Journal (2024) 17:100888
http://doi.org/10.1016/j.waojou.2024.100888
Boehringer Ingelheim, Gerolymatos International SA, Cap-
ricare. M Said – Nestle, Nutricia, Abbott, Bayer for
Anaphylaxis Australia. R Shamir - Abbott, Else, Nestle. J
Spergel – DBV Technologies, Regeneron, Sanofi, and
Aimmune. H Szajewska – Ausnutria, Cargill, Danone, Else
Nutrition, Hipp, Nestle, and Nestle Nutrition Institute. Y
Vandenplas – Abbott Nutrition, Biogaia, Biocodex, By
Heart, CHR Hansen, Danone, ELSE Nutrition, Friesland
Campina, Hero, Hypocrata, Nestle Health Science, Nestle
Nutrition Institute, Nutricia, Mead Johnson Nutrition, Orafti,
Phacobel, Phathom Pharmaceuticals, Sari Husada, United
Pharmaceuticals (Novalac), Wyeth, Yakult. C Venter –
Reckitt Benckiser, Nestle Nutrition Institute, Danone,
Abbott Nutrition, Else Nutrition, and Before Brands, DBV
Technologies. A Warner - Nutricia/Danone, Abbott, Reckitt
Benckiser/Mead Johnson, Nutricia/Danone for Allergy UK.
S Waserman – Novartis-basic science work on peanut al-
lergy, Aimmune-peanut OIT trial, Medical Advisor to Food
Allergy Canada, and Pfizer, Bausch, Kaleoconsultant for
epinephrine autoinjectors. GWK Wong – Nestle, Danone.

Acknowledgments
We would like to acknowledge the contributions of our late
colleague, Professor Mario Sánchez Borges, who was a
member of the WAO DRACMA guideline group.
Appendix A. Supplementary data
Supplementary data to this article can be found online at
https://doi.org/10.1016/j.waojou.2024.100888.

Author details
aDepartment of Health Research Methods, Evidence &
Impact, McMaster University, Hamilton, Ontario, Canada.
bDepartment of Medicine, Evidence in Allergy Group,
McMaster University, Hamilton, Ontario, Canada.
cDepartment of Biomedical Sciences, Humanitas University,
Milan, Italy. dTranslational Research in Pediatric Specialties
Area, Division of Allergy, Bambino Gesù Children’s
Hospital, IRCCS, Piazza Sant’Onofrio, 4, Rome 00165, Italy.
eDepartment of Medicine, Division of Clinical Immunology
and Allergy, McMaster University, Hamilton, Ontario,
Canada. fHospital Quironsalud Bizkaia, Bilbao-Erandio,
Spain. gDivision of Allergy and Immunology, Cincinnati
Children’s Hospital Medical Center, University of Cincinnati
College of Medicine, Cincinnati, OH, USA. hPediatric
Allergy Program at the Department of Translational
Medical Science, and ImmunoNutritionLab at Ceinge
Advanced Biotechnologies, University of Naples Federico
II, Naples, Italy. iAllergy and Immunology Section, Louisiana
State University Health Sciences Center, Shreveport, LA,
USA. jDepartment of Pediatrics, British Hospital-Perdriel,
Buenos Aires, Argentina. kParis Descartes University,
Pediatric Gastroenterology, Necker Hospital, Paris, France.
lClinique Marcel Sembat, Boulogne-Billancourt, France.
mDepartment of Paediatrics, Medical University of Warsaw,
Warsaw, Poland. nClinical Research Center for Allergy and
Rheumatology, National Hospital Organization,
Sagamihara National Hospital, Kanagawa, Japan. oFaculty
of Medical Sciences of Campina Grande, UNIFACISA
University Centre, Campina Grande, Paraiba, Brazil.
pPediatric Allergy Unit, San Pietro Hospital -
Fatebenefratelli, Rome, Italy. qDepartment of Paediatrics
and Child Health, Aga Khan University Hospital, Nairobi,
Kenya. rKing’s College London, Asthma-UK Centre in
Allergic Mechanisms of Asthma, Department of Pediatric
Allergy, St Thomas’ Hospital, London, UK. sDepartment of
Primary Child Care, Children’s Hospital, Chongqing
Medical University, China. tMember of Italian Society of
Allergy and Pediatric Immunology (SIAIP), Italy.
uDepartment of Pediatrics, NYU Grossman School of
Medicine, Hassenfeld Children’s Hospital, New York, NY,
USA. vDepartment of Pediatrics, Gastroenterology and
Nutrition, Collegium Medicum, University of Warmia and
Mazury, Olsztyn, Poland. wDivision of Infection, Immunity
and Respiratory Medicine, School of Biological Sciences,
University of Manchester, Manchester, UK. xAllergy
Department, 2nd Paediatric Clinic, National and
Kapodistrian University of Athens, Athens, Greece.
yDivision of Allergy, Department of Pediatrics, Nippon
Medical School, Tokyo, Japan. zAllergy & Anaphylaxis
Australia, Castle Hill, New South Wales, Australia. aaAllergy
and Clinical Immunology Department, Centro Médico
Docente La Trinidad and Clínica El Avila, Caracas,
Venezuela. abInstitute for Gastroenterology, Nutrition and
Liver Diseases, Schneider Children’s Medical Center of
Israel, Faculty of Medicine, Tel Aviv University, Tel Aviv,
Israel. acDivision of Allergy and Immunology, The
Children’s Hospital of Philadelphia, University of
Pennsylvania School of Medicine, Philadelphia, PA, USA.
adPediatric Primary Care, National Pediatric Health Care
System, Milan, Italy. aeDepartment of Pediatric
Gastroenterology, Universitair Ziekenhuis Brussel, Brussels,
Belgium. afSection of Allergy and Immunology, Children’s
Hospital Colorado, University of Colorado School of
Medicine, Aurora, CO, USA. agInstitute for Quality and
Efficiency in Health Care, Cologne, Germany. ahAllergy UK,
London, England, UK. aiDepartment of Paediatrics, Prince
of Wales Hospital, Chinese University of Hong Kong,
Shatin, Hong Kong. ajDepartment of Medicine, Division of
Internal Medicine, McMaster University, Hamilton, Ontario,
Canada.
REFERENCES
1. Bognanni A, Firmino RT, Arasi S., et al. World Allergy

Organization (WAO) Diagnosis and Rationale for Action
against Cows Milk Allergy (DRACMA) guideline update - XI -
milk supplement/replacement formulas for infants and
toddlers with CMA. World Allergy Organization Journal,
submitted.

2. Institute of medicine committee on standards for developing
trustworthy clinical practice G. In: Graham R, Mancher M, Miller
Wolman D, Greenfield S, Steinberg E, eds. Clinical Practice
Guidelines We Can Trust. National Academies Press (US);
2011. Copyright, 2011 Copyright 2011 by the National
Academy of Sciences. All rights reserved.

3. Qaseem A, Forland F, Macbeth F, Ollenschläger G, Phillips S,
van der Wees P. Guidelines International Network: toward

https://doi.org/10.1016/j.waojou.2024.100888
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref1
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref1
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref1
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref1
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref1
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref1
https://doi.org/10.1016/j.waojou.2024.100888


Volume 17, No. 4, April 2024 23
international standards for clinical practice guidelines. Ann
Intern Med. Apr 3 2012;156(7):525–531. https://doi.org/10.
7326/0003-4819-156-7-201204030-00009.

4. Schünemann HJ, Al-Ansary LA, Forland F, et al. Guidelines
international Network: principles for disclosure of interests and
management of conflicts in guidelines. Ann Intern Med. Oct 6
2015;163(7):548–553. https://doi.org/10.7326/m14-1885.

5. Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1.
Introduction-GRADE evidence profiles and summary of
findings tables. J Clin Epidemiol. Apr 2011;64(4):383–394.
https://doi.org/10.1016/j.jclinepi.2010.04.026.

6. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging
consensus on rating quality of evidence and strength of
recommendations. BMJ. Apr 26 2008;336(7650):924–926.
https://doi.org/10.1136/bmj.39489.470347 (AD).

7. Cuker A, Tseng EK, Nieuwlaat R, et al. American Society of
Hematology 2021 guidelines on the use of anticoagulation for
thromboprophylaxis in patients with COVID-19. Blood Adv.
Feb 9 2021;5(3):872–888. https://doi.org/10.1182/
bloodadvances.2020003763.

8. Schünemann HJ, Wiercioch W, Brozek J, et al. GRADE
Evidence to Decision (EtD) frameworks for adoption,
adaptation, and de novo development of trustworthy
recommendations: grade-adolopment. J Clin Epidemiol. Jan
2017;81:101–110. https://doi.org/10.1016/j.jclinepi.2016.09.
009.

9. Fiocchi A, Brozek J, Schünemann H, et al. World allergy
organization (WAO) diagnosis and Rationale for action against
cow’s milk allergy (DRACMA) guidelines. Pediatr Allergy
Immunol. Jul 2010;21(Suppl 21):1–125. https://doi.org/10.
1111/j.1399-3038.2010.01068.x.

10. Bognanni A, Chu DK, Firmino RT, et al. World allergy
organization (WAO) diagnosis and Rationale for action against
cow’s milk allergy (DRACMA) guideline update - XIII - oral
immunotherapy for CMA - systematic review. World Allergy
Organ J. Sep 2022;15(9), 100682. https://doi.org/10.1016/j.
waojou.2022.100682.

11. Brozek JL, Firmino RT, Bognanni A, et al. World allergy
organization (WAO) diagnosis and Rationale for action against
cow’s milk allergy (DRACMA) guideline update - XIV -
recommendations on CMA immunotherapy. World Allergy
Organ J. Apr 2022;15(4), 100646. https://doi.org/10.1016/j.
waojou.2022.100646.

12. Nwaru BI, Hickstein L, Panesar SS, et al. The epidemiology of
food allergy in Europe: a systematic review and meta-analysis.
Allergy. Jan 2014;69(1):62–75. https://doi.org/10.1111/all.
12305.

13. Rona RJ, Keil T, Summers C, et al. The prevalence of food
allergy: a meta-analysis. J Allergy Clin Immunol. Sep
2007;120(3):638–646. https://doi.org/10.1016/j.jaci.2007.05.
026.

14. Schoemaker AA, Sprikkelman AB, Grimshaw KE, et al.
Incidence and natural history of challenge-proven cow’s milk
allergy in European children–EuroPrevall birth cohort. Allergy.
Aug 2015;70(8):963–972. https://doi.org/10.1111/all.12630.

15. Sicherer SH. Epidemiology of food allergy. J Allergy Clin
Immunol. Mar 2011;127(3):594–602. https://doi.org/10.1016/j.
jaci.2010.11.044.
16. Agostoni C, Braegger C, Decsi T, et al. Breast-feeding: a
commentary by the ESPGHAN committee on nutrition.
J Pediatr Gastroenterol Nutr. Jul 2009;49(1):112–125. https://
doi.org/10.1097/MPG.0b013e31819f1e05.

17. Munblit D, Perkin MR, Palmer DJ, Allen KJ, Boyle RJ.
Assessment of evidence about common infant
symptoms and cow’s milk allergy. JAMA Pediatr. Jun 1
2020;174(6):599–608. https://doi.org/10.1001/jamapediatrics.
2020.0153.

18. Høst A. Frequency of cow’s milk allergy in childhood. Ann
Allergy Asthma Immunol. Dec 2002;89(6 Suppl 1):33–37.
https://doi.org/10.1016/s1081-1206(10)62120-5.

19. Boyce JA, Assa’ad A, Burks AW, et al. Guidelines for the
diagnosis and management of food allergy in the United
States: report of the NIAID-sponsored expert panel. J Allergy
Clin Immunol. Dec 2010;126(6 Suppl):S1–S58. https://doi.org/
10.1016/j.jaci.2010.10.007.

20. Hossny E, Ebisawa M, El-Gamal Y, et al. Challenges of
managing food allergy in the developing world. World Allergy
Organ J. Nov 2019;12(11), 100089. https://doi.org/10.1016/j.
waojou.2019.100089.

21. Høst A, Husby S, Osterballe O. A prospective study of cow’s
milk allergy in exclusively breast-fed infants. Incidence,
pathogenetic role of early inadvertent exposure to cow’s milk
formula, and characterization of bovine milk protein in human
milk. Acta Paediatr Scand. Sep 1988;77(5):663–670. https://
doi.org/10.1111/j.1651-2227.1988.tb10727.x.

22. Jakobsson I, Lindberg T. A prospective study of cow’s milk
protein intolerance in Swedish infants. Acta Paediatr Scand.
Nov 1979;68(6):853–859. https://doi.org/10.1111/j.1651-
2227.1979.tb08223.x.

23. Høst A, Halken S, Jacobsen HP, Christensen AE, Herskind AM,
Plesner K. Clinical course of cow’s milk protein allergy/
intolerance and atopic diseases in childhood. Pediatr Allergy
Immunol. 2002;13(s15):23–28. https://doi.org/10.1034/j.1399-
3038.13.s.15.7.x.

24. Santos A, Dias A, Pinheiro JA. Predictive factors for the
persistence of cow’s milk allergy. Pediatr Allergy Immunol. Dec
2010;21(8):1127–1134. https://doi.org/10.1111/j.1399-3038.
2010.01040.x.

25. Skripak JM, Matsui EC, Mudd K, Wood RA. The natural history
of IgE-mediated cow’s milk allergy. J Allergy Clin Immunol.
Nov 2007;120(5):1172–1177. https://doi.org/10.1016/j.jaci.
2007.08.023.

26. Wood RA, Sicherer SH, Vickery BP, et al. The natural history of
milk allergy in an observational cohort. J Allergy Clin Immunol.
Mar 2013;131(3):805–812. https://doi.org/10.1016/j.jaci.2012.
10.060.

27. Chafen JJ, Newberry SJ, Riedl MA, et al. Diagnosing and
managing common food allergies: a systematic review. JAMA.
May 12 2010;303(18):1848–1856. https://doi.org/10.1001/
jama.2010.582.

28. National Academies of Sciences E, Medicine, Health, et al. In:
Oria MP, Stallings VA, eds. Finding a Path to Safety in Food
Allergy: Assessment of the Global Burden, Causes, Prevention,
Management, and Public Policy. National Academies Press
(US); 2016. Copyright, 2016 Copyright 2017 by the National
Academy of Sciences. All rights reserved.

https://doi.org/10.7326/0003-4819-156-7-201204030-00009
https://doi.org/10.7326/0003-4819-156-7-201204030-00009
https://doi.org/10.7326/m14-1885
https://doi.org/10.1016/j.jclinepi.2010.04.026
https://doi.org/10.1136/bmj.39489.470347
https://doi.org/10.1182/bloodadvances.2020003763
https://doi.org/10.1182/bloodadvances.2020003763
https://doi.org/10.1016/j.jclinepi.2016.09.009
https://doi.org/10.1016/j.jclinepi.2016.09.009
https://doi.org/10.1111/j.1399-3038.2010.01068.x
https://doi.org/10.1111/j.1399-3038.2010.01068.x
https://doi.org/10.1016/j.waojou.2022.100682
https://doi.org/10.1016/j.waojou.2022.100682
https://doi.org/10.1016/j.waojou.2022.100646
https://doi.org/10.1016/j.waojou.2022.100646
https://doi.org/10.1111/all.12305
https://doi.org/10.1111/all.12305
https://doi.org/10.1016/j.jaci.2007.05.026
https://doi.org/10.1016/j.jaci.2007.05.026
https://doi.org/10.1111/all.12630
https://doi.org/10.1016/j.jaci.2010.11.044
https://doi.org/10.1016/j.jaci.2010.11.044
https://doi.org/10.1097/MPG.0b013e31819f1e05
https://doi.org/10.1097/MPG.0b013e31819f1e05
https://doi.org/10.1001/jamapediatrics.2020.0153
https://doi.org/10.1001/jamapediatrics.2020.0153
https://doi.org/10.1016/s1081-1206(10)62120-5
https://doi.org/10.1016/j.jaci.2010.10.007
https://doi.org/10.1016/j.jaci.2010.10.007
https://doi.org/10.1016/j.waojou.2019.100089
https://doi.org/10.1016/j.waojou.2019.100089
https://doi.org/10.1111/j.1651-2227.1988.tb10727.x
https://doi.org/10.1111/j.1651-2227.1988.tb10727.x
https://doi.org/10.1111/j.1651-2227.1979.tb08223.x
https://doi.org/10.1111/j.1651-2227.1979.tb08223.x
https://doi.org/10.1034/j.1399-3038.13.s.15.7.x
https://doi.org/10.1034/j.1399-3038.13.s.15.7.x
https://doi.org/10.1111/j.1399-3038.2010.01040.x
https://doi.org/10.1111/j.1399-3038.2010.01040.x
https://doi.org/10.1016/j.jaci.2007.08.023
https://doi.org/10.1016/j.jaci.2007.08.023
https://doi.org/10.1016/j.jaci.2012.10.060
https://doi.org/10.1016/j.jaci.2012.10.060
https://doi.org/10.1001/jama.2010.582
https://doi.org/10.1001/jama.2010.582
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref27
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref27
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref27
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref27
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref27
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref27


24 Bognanni et al. World Allergy Organization Journal (2024) 17:100888
http://doi.org/10.1016/j.waojou.2024.100888
29. Sampson HA, Muñoz-Furlong A, Campbell RL, et al. Second
symposium on the definition and management of anaphylaxis:
summary report–second national Institute of allergy and
infectious disease/food allergy and anaphylaxis Network
symposium. J Allergy Clin Immunol. Feb 2006;117(2):391–397.
https://doi.org/10.1016/j.jaci.2005.12.1303.

30. Blom WM, Michelsen-Huisman AD, van Os-Medendorp H,
et al. Accidental food allergy reactions: products and
undeclared ingredients. J Allergy Clin Immunol. Sep
2018;142(3):865–875. https://doi.org/10.1016/j.jaci.2018.04.
041.

31. Boyano-Martínez T, García-Ara C, Pedrosa M, Díaz-Pena JM,
Quirce S. Accidental allergic reactions in children allergic to
cow’s milk proteins. J Allergy Clin Immunol. Apr 2009;123(4):
883–888. https://doi.org/10.1016/j.jaci.2008.12.1125.

32. Colver AF, Nevantaus H, Macdougall CF, Cant AJ. Severe
food-allergic reactions in children across the UK and Ireland,
1998-2000. Acta Paediatr. Jun 2005;94(6):689–695. https://
doi.org/10.1111/j.1651-2227.2005.tb01966.x.

33. Järvinen KM, Sicherer SH, Sampson HA, Nowak-Wegrzyn A.
Use of multiple doses of epinephrine in food-induced
anaphylaxis in children. J Allergy Clin Immunol. Jul
2008;122(1):133–138. https://doi.org/10.1016/j.jaci.2008.04.
031.

34. Uguz A, Lack G, Pumphrey R, et al. Allergic reactions in the
community: a questionnaire survey of members of the
anaphylaxis campaign. Clin Exp Allergy. Jun 2005;35(6):746–
750. https://doi.org/10.1111/j.1365-2222.2005.02257.x.

35. Turner PJ, Gowland MH, Sharma V, et al. Increase in
anaphylaxis-related hospitalizations but no increase in
fatalities: an analysis of United Kingdom national anaphylaxis
data, 1992-2012. J Allergy Clin Immunol. Apr 2015;135(4):956.
https://doi.org/10.1016/j.jaci.2014.10.021, 963.e1.

36. Fiocchi A, Schünemann HJ, Brozek J, et al. Diagnosis and
Rationale for action against cow’s milk allergy (DRACMA): a
summary report. J Allergy Clin Immunol. Dec 2010;126(6):
1119. https://doi.org/10.1016/j.jaci.2010.10.011, 28.e12.

37. Ercan N, Tel Adıgüzel K. Effect of early childhood cow’s milk
elimination diet on eating behaviours, nutrition and growth
status at age 2-6 years. J Hum Nutr Diet. Apr 2022;35(2):300–
309. https://doi.org/10.1111/jhn.12914.

38. Vandenplas Y. Prevention and management of cow’s milk
allergy in non-exclusively breastfed infants. Nutrients. Jul 10
2017;9(7). https://doi.org/10.3390/nu9070731.

39. American Academy of Pediatrics. Committee on Nutrition.
Hypoallergenic infant formulas. Pediatrics. Aug 2000;106(2 Pt
1):346–349.

40. Organization TWH. Preventing and Controlling Iron Defiency
Anaemia through Primary Health Care. 1990.

41. Kattan JD, Cocco RR, Järvinen KM. Milk and soy allergy.
Pediatr Clin. Apr 2011;58(2):407–426. https://doi.org/10.1016/
j.pcl.2011.02.005. x.

42. Fiocchi A, Restani P, Bernardini R, et al. A hydrolysed rice-
based formula is tolerated by children with cow’s milk allergy:
a multi-centre study. Clin Exp Allergy. 2006;36(3):311–316.
https://doi.org/10.1111/j.1365-2222.2006.02428.x.

43. Fiocchi A, Travaini M, D’Auria E, Banderali G, Bernardo L,
Riva E. Tolerance to a rice hydrolysate formula in children
allergic to cow’s milk and soy. Clin Exp Allergy. 2003;33(11):
1576–1580. https://doi.org/10.1046/j.1365-2222.2003.01781.
x.

44. Alonso-Coello P, Oxman AD, Moberg J, et al. GRADE
Evidence to Decision (EtD) frameworks: a systematic and
transparent approach to making well informed healthcare
choices. 2: clinical practice guidelines. BMJ. Jun 30 2016;353,
i2089. https://doi.org/10.1136/bmj.i2089.

45. Alonso-Coello P, Schünemann HJ, Moberg J, et al. GRADE
Evidence to Decision (EtD) frameworks: a systematic and
transparent approach to making well informed healthcare
choices. 1: introduction. BMJ. Jun 28 2016;353, i2016. https://
doi.org/10.1136/bmj.i2016.

46. Atkins D, Eccles M, Flottorp S, et al. Systems for grading the
quality of evidence and the strength of recommendations I:
critical appraisal of existing approaches the GRADE Working
Group. BMC Health Serv Res. Dec 22 2004;4(1):38. https://doi.
org/10.1186/1472-6963-4-38.

47. Schünemann HJ, Best D, Vist G, Oxman AD. Letters, numbers,
symbols and words: how to communicate grades of evidence
and recommendations. CMAJ (Can Med Assoc J). Sep 30
2003;169(7):677–680.

48. Gradepro GDT: GRADEpro Guideline Development Tool
[Software]. McMaster University and Evidence Prime Afgo.

49. Guyatt GH, Oxman AD, Kunz R, et al. GRADE guidelines: 2.
Framing the question and deciding on important outcomes.
J Clin Epidemiol. Apr 2011;64(4):395–400. https://doi.org/10.
1016/j.jclinepi.2010.09.012.

50. Guyatt GH, Oxman AD, Santesso N, et al. GRADE guidelines:
12. Preparing summary of findings tables-binary outcomes.
J Clin Epidemiol. Feb 2013;66(2):158–172. https://doi.org/10.
1016/j.jclinepi.2012.01.012.

51. Guyatt GH, Thorlund K, Oxman AD, et al. GRADE guidelines:
13. Preparing summary of findings tables and evidence
profiles-continuous outcomes. J Clin Epidemiol. Feb
2013;66(2):173–183. https://doi.org/10.1016/j.jclinepi.2012.
08.001.

52. Piggott T, Brozek J, Nowak A, et al. Using GRADE evidence to
decision frameworks to choose from multiple interventions.
J Clin Epidemiol. 2021;130:117–124. https://doi.org/10.1016/
j.jclinepi.2020.10.016.

53. Higgins JPTTJ, Chandler J, Cumpston M, Li T, Page MJ,
Welch VA, eds. Cochrane Handbook for Systematic Reviews of
Interventions. second ed. Chichester (UK): John Wiley & Sons;
2019.

54. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020
statement: an updated guideline for reporting systematic
reviews. BMJ. Mar 29 2021;372(n71). https://doi.org/10.1136/
bmj.n71.

55. Santesso N, Glenton C, Dahm P, et al. GRADE guidelines 26:
informative statements to communicate the findings of
systematic reviews of interventions. J Clin Epidemiol. Mar
2020;119:126–135. https://doi.org/10.1016/j.jclinepi.2019.10.
014.

56. Sterne JAC, Savovi�c J, Page MJ, et al. RoB 2: a revised tool for
assessing risk of bias in randomised trials. BMJ. Aug 28
2019;366:l4898. https://doi.org/10.1136/bmj.l4898.

57. Wells G, Shea B, O’Connell D, et al. The Newcastle–Ottawa
Scale (NOS) for Assessing the Quality of Non-randomized
Studies in Meta-Analysis. 01/01 2000.

https://doi.org/10.1016/j.jaci.2005.12.1303
https://doi.org/10.1016/j.jaci.2018.04.041
https://doi.org/10.1016/j.jaci.2018.04.041
https://doi.org/10.1016/j.jaci.2008.12.1125
https://doi.org/10.1111/j.1651-2227.2005.tb01966.x
https://doi.org/10.1111/j.1651-2227.2005.tb01966.x
https://doi.org/10.1016/j.jaci.2008.04.031
https://doi.org/10.1016/j.jaci.2008.04.031
https://doi.org/10.1111/j.1365-2222.2005.02257.x
https://doi.org/10.1016/j.jaci.2014.10.021
https://doi.org/10.1016/j.jaci.2010.10.011
https://doi.org/10.1111/jhn.12914
https://doi.org/10.3390/nu9070731
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref38
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref38
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref38
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref39
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref39
https://doi.org/10.1016/j.pcl.2011.02.005
https://doi.org/10.1016/j.pcl.2011.02.005
https://doi.org/10.1111/j.1365-2222.2006.02428.x
https://doi.org/10.1046/j.1365-2222.2003.01781.x
https://doi.org/10.1046/j.1365-2222.2003.01781.x
https://doi.org/10.1136/bmj.i2089
https://doi.org/10.1136/bmj.i2016
https://doi.org/10.1136/bmj.i2016
https://doi.org/10.1186/1472-6963-4-38
https://doi.org/10.1186/1472-6963-4-38
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref46
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref46
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref46
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref46
https://doi.org/10.1016/j.jclinepi.2010.09.012
https://doi.org/10.1016/j.jclinepi.2010.09.012
https://doi.org/10.1016/j.jclinepi.2012.01.012
https://doi.org/10.1016/j.jclinepi.2012.01.012
https://doi.org/10.1016/j.jclinepi.2012.08.001
https://doi.org/10.1016/j.jclinepi.2012.08.001
https://doi.org/10.1016/j.jclinepi.2020.10.016
https://doi.org/10.1016/j.jclinepi.2020.10.016
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref52
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref52
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref52
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref52
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1016/j.jclinepi.2019.10.014
https://doi.org/10.1016/j.jclinepi.2019.10.014
https://doi.org/10.1136/bmj.l4898
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref56
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref56
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref56
https://doi.org/10.1016/j.waojou.2024.100888


Volume 17, No. 4, April 2024 25
58. Guyatt GH, Oxman AD, Kunz R, et al. GRADE guidelines 6.
Rating the quality of evidence–imprecision. J Clin Epidemiol.
Dec 2011;64(12):1283–1293. https://doi.org/10.1016/j.
jclinepi.2011.01.012.

59. Guyatt GH, Oxman AD, Kunz R, et al. GRADE guidelines: 8.
Rating the quality of evidence–indirectness. J Clin Epidemiol.
Dec 2011;64(12):1303–1310. https://doi.org/10.1016/j.
jclinepi.2011.04.014.

60. Guyatt GH, Oxman AD, Kunz R, et al. GRADE guidelines: 7.
Rating the quality of evidence–inconsistency. J Clin Epidemiol.
Dec 2011;64(12):1294–1302. https://doi.org/10.1016/j.
jclinepi.2011.03.017.

61. Guyatt GH, Oxman AD, Montori V, et al. GRADE guidelines: 5.
Rating the quality of evidence–publication bias. J Clin
Epidemiol. Dec 2011;64(12):1277–1282. https://doi.org/10.
1016/j.jclinepi.2011.01.011.

62. Guyatt GH, Oxman AD, Sultan S, et al. GRADE guidelines: 9.
Rating up the quality of evidence. J Clin Epidemiol. Dec 2011;64
(12):1311–1316. https://doi.org/10.1016/j.jclinepi.2011.06.004.

63. Guyatt GH, Oxman AD, Vist G, et al. GRADE guidelines: 4.
Rating the quality of evidence–study limitations (risk of bias).
J Clin Epidemiol. Apr 2011;64(4):407–415. https://doi.org/10.
1016/j.jclinepi.2010.07.017.

64. Balshem H, Helfand M, Schünemann HJ, et al. GRADE
guidelines: 3. Rating the quality of evidence. J Clin Epidemiol.
Apr 2011;64(4):401–406. https://doi.org/10.1016/j.jclinepi.
2010.07.015.

65. Isolauri E, Sütas Y, Mäkinen-Kiljunen S, Oja SS, Isosomppi R,
Turjanmaa K. Efficacy and safety of hydrolyzed cow milk and
amino acid-derived formulas in infants with cow milk allergy.
J Pediatr. Oct 1995;127(4):550–557. https://doi.org/10.1016/
s0022-3476(95)70111-7.

66. Niggemann B, Binder C, Dupont C, Hadji S, Arvola T, Isolauri E.
Prospective, controlled, multi-center study on the effect of an
amino-acid-based formula in infants with cow’s milk allergy/
intolerance and atopic dermatitis. Pediatr Allergy Immunol.
Apr 2001;12(2):78–82. https://doi.org/10.1034/j.1399-3038.
2001.012002078.x.
67. Niggemann B, von Berg A, Bollrath C, et al. Safety and
efficacy of a new extensively hydrolyzed formula for infants
with cow’s milk protein allergy. Pediatr Allergy Immunol. Jun
2008;19(4):348–354. https://doi.org/10.1111/j.1399-3038.
2007.00653.x.

68. ASCIA, AsoCIaA. Guide for Milk Substitutes in Cow’s Milk
Allergy. ASCIA INFORMATION FOR HEALTH
PROFESSIONALS; 2023.

69. Muraro A, de Silva D, Halken S, et al. Managing food allergy:
GA(2)LEN guideline 2022. World Allergy Organ J. Sep
2022;15(9), 100687. https://doi.org/10.1016/j.waojou.2022.
100687.

70. Koletzko S, Niggemann B, Arato A, et al. Diagnostic approach
and management of cow’s-milk protein allergy in infants and
children: ESPGHAN GI Committee practical guidelines.
J Pediatr Gastroenterol Nutr. Aug 2012;55(2):221–229. https://
doi.org/10.1097/MPG.0b013e31825c9482.

71. Luyt D, Ball H, Makwana N, et al. BSACI guideline for the
diagnosis and management of cow’s milk allergy. Clin Exp
Allergy. 2014;44(5):642–672. https://doi.org/10.1111/cea.
12302.

72. Vandenplas Y, Koletzko S, Isolauri E, et al. Guidelines for the
diagnosis and management of cow’s milk protein allergy in
infants. Arch Dis Child. Oct 2007;92(10):902–908. https://doi.
org/10.1136/adc.2006.110999.

73. Agostoni C, Axelsson I, Goulet O, et al. Soy protein infant
formulae and follow-on formulae: a commentary by the
ESPGHAN Committee on Nutrition. J Pediatr Gastroenterol
Nutr. Apr 2006;42(4):352–361. https://doi.org/10.1097/01.
mpg.0000189358.38427.cd.

74. Muraro A, Werfel T, Hoffmann-Sommergruber K, et al. EAACI
food allergy and anaphylaxis guidelines: diagnosis and
management of food allergy. Allergy. Aug 2014;69(8):1008–
1025. https://doi.org/10.1111/all.12429.

75. Vandenplas Y, Broekaert I, Domellöf M, et al. An ESPGHAN
position paper on the diagnosis, management and prevention
of cow’s milk allergy. J Pediatr Gastroenterol Nutr. Jul 26 2023.
https://doi.org/10.1097/mpg.0000000000003897.

https://doi.org/10.1016/j.jclinepi.2011.01.012
https://doi.org/10.1016/j.jclinepi.2011.01.012
https://doi.org/10.1016/j.jclinepi.2011.04.014
https://doi.org/10.1016/j.jclinepi.2011.04.014
https://doi.org/10.1016/j.jclinepi.2011.03.017
https://doi.org/10.1016/j.jclinepi.2011.03.017
https://doi.org/10.1016/j.jclinepi.2011.01.011
https://doi.org/10.1016/j.jclinepi.2011.01.011
https://doi.org/10.1016/j.jclinepi.2011.06.004
https://doi.org/10.1016/j.jclinepi.2010.07.017
https://doi.org/10.1016/j.jclinepi.2010.07.017
https://doi.org/10.1016/j.jclinepi.2010.07.015
https://doi.org/10.1016/j.jclinepi.2010.07.015
https://doi.org/10.1016/s0022-3476(95)70111-7
https://doi.org/10.1016/s0022-3476(95)70111-7
https://doi.org/10.1034/j.1399-3038.2001.012002078.x
https://doi.org/10.1034/j.1399-3038.2001.012002078.x
https://doi.org/10.1111/j.1399-3038.2007.00653.x
https://doi.org/10.1111/j.1399-3038.2007.00653.x
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref67
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref67
http://refhub.elsevier.com/S1939-4551(24)00019-X/sref67
https://doi.org/10.1016/j.waojou.2022.100687
https://doi.org/10.1016/j.waojou.2022.100687
https://doi.org/10.1097/MPG.0b013e31825c9482
https://doi.org/10.1097/MPG.0b013e31825c9482
https://doi.org/10.1111/cea.12302
https://doi.org/10.1111/cea.12302
https://doi.org/10.1136/adc.2006.110999
https://doi.org/10.1136/adc.2006.110999
https://doi.org/10.1097/01.mpg.0000189358.38427.cd
https://doi.org/10.1097/01.mpg.0000189358.38427.cd
https://doi.org/10.1111/all.12429
https://doi.org/10.1097/mpg.0000000000003897

	World Allergy Organization (WAO) Diagnosis and Rationale for Action against Cow's Milk Allergy (DRACMA) guideline update –  ...
	Summary of recommendations (Executive Summary)
	Background
	Methods
	Interpretation of strong and conditional recommendations
	Assumed values and preferences
	Explanations and other considerations

	Introduction
	Aim of these guidelines and their specific objectives
	Description of the health problem
	Description of the interventions

	Methods
	Organization, panel composition, planning, and coordination
	Guideline funding and the management of competing interests
	Selection of questions and outcomes of interest
	Evidence review and development of recommendations
	Interpretation of strong and conditional recommendations
	Document review

	How to use these guidelines
	Terminology
	Intended use
	Translation and quoting

	Summary of findings and recommendations
	Question 1
	Summary of the evidence, benefits, and harms
	Other decision criteria and considerations
	Conclusions for this recommendation
	Recommendation 1
	Remarks
	Implementation considerations
	Implications for further research

	Question 2
	Summary of the evidence, benefits, and harms
	Other decision criteria and considerations
	Conclusions for this recommendation
	Recommendation 2
	Remarks
	Subgroup considerations
	Implementation considerations
	Implications for further research

	Question 3
	Summary of evidence, benefits, and harms
	Other decision criteria and considerations
	Conclusions for this recommendation
	Recommendation 3
	Remarks
	Subgroup considerations
	Implementation considerations
	Implications for further research

	Question 4
	Summary of evidence, benefits, and harms
	Other decision criteria and considerations
	Conclusions for this recommendation
	Recommendation 4
	Remarks
	Subgroup considerations
	Implications for further research


	Strengths and limitations of these guidelines
	What others are saying and what is new in these WAO guidelines
	Revision or adaptation of these guidelines
	AbbreviationsAAF, aminoacid formula; CI, confidence interval; CMA, cow's milk allergy; CoE, Certainty of the evidence; DRAC ...
	Abbreviations
	FundingThis document was supported by the World Allergy Organization.
	Funding
	Availability of data and materialsUpon request.
	Availability of data and materials
	Author contributionsJLB, AF, HJS originally conceived this work. AB, DKC, RTF, SA, JLB, wrote its first draft. SW, AB, YR,  ...
	Author contributions
	Ethics approvalEthics approval was not required.
	Ethics approval
	Consent for publicationAll authors approved the final version and its submission.
	Consent for publication
	Declaration of competing interest
	Acknowledgments
	Appendix A. Appendix ASupplementary dataSupplementary data to this article can be found online at https://doi.org/10.1016/j.waojou.2024 ...
	Appendix A. Supplementary data
	References


