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Abstract:
Cow’s Milk Allergy (CMA) is one of the most common food allergies presented during infancy and childhood. The diagnosis and management of
CMA is a complex task. First and foremost, CMA is manifested by a variety of symptoms classified by their type of mediation (either IgE and/or
non-IgE responses), organ systems involved, and the onset of the reaction. Second, although several guidelines for the management of CMA have
been published worldwide, they differ in their recommendations. To our knowledge, no global consensus exists for the management of the
different symptoms associated with CMA. This review provides a table to compare three widely accepted published guidelines to enable the reader
to easily navigate and compare the nutritional recommendations to be followed depending on the symptomatology. This review is intended to
represent a practical tool to assess the nutritional recommendations for the management of CMA.
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1. INTRODUCTION
The nutritional management of infants and children
diagnosed with Cow’s Milk Allergy (CMA) is a complex task
for healthcare practitioners. Contributing factors for the
complexity are related to [1] the broad spectrum of CMA
clinical presentations which vary by severity (mild to severe),
and mediation type (immunoglobulin E [IgE], nonimmunoglobulin E [non-IgE], or mixed) [1, 2]; and [2] the
differences in published nutritional management guidelines by
medical organizations. Hence, there is a need for a resource
that, in a practical manner, presents, compares, contrasts, and
interprets the nutritional recommendations for infants and
children diagnosed with CMA based on international
consensus guidelines. In this article, the nutritional
management of CMA is reviewed, and a practical comparison
table is presented. Such a resource aims to assist healthcare
practitioners in choosing the most suitable evidence-based
nutritional management for infants and children diagnosed with
CMA.
1.1. Cow’s Milk Allergy
CMA is the most common food allergy in children under 5
years of age [3]. It is defined as an abnormal and undesired
immune response triggered in a sensitized individual after
*
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exposure to Cow’s Milk Proteins (CMPs), typically casein and
whey proteins such as β-lactoglobulin [4]. Cow’s milk,
however, contains more than 20 protein allergens prone to
cause reactions, and although casein fractions (α-S1-casein, αS2-casein, β-casein) and β-lactoglobulin are the main allergens
in cow’s milk, reactions to Bovine Serum Albumin (BSA) and
α-lactalbumin have also been reported [5]. In the United States
alone, it is estimated that 2% of the population under 5 years of
age [3](464,000 children) [6] have CMA. Based on different
cohort studies, the prevalence of CMA ranges between 1.9%
and 7.5% for all infants and children [7 - 12].
According to the European Society for Paediatric
Gastroenterology Hepatology and Nutrition (ESPGHAN), it is
estimated that about 50% of children with CMA will develop
tolerance to CMPs by the age of 12 months, more than 75% by
the age of 3 years, and more than 90% by the age of 6 years
[13]. Two years prior to the publication of the ESPGHAN
guidelines for the management of CMA, the World Allergy
Organization’s (WAO) Diagnosis and Rationale for Action
against Cow’s Milk Allergy (DRACMA) guidelines provided
information on CMP tolerance development in children from
two populations: (1) general public with no medical treatment
before the study; and (2) referral patients with medical
treatment before the study. Study findings showed that 56% of
children develop CMP tolerance by the age of 1 year [14].
Furthermore, 77%, 87%, 92%, 92%, and 97% of children may
develop CMP tolerance by the age of 2, 3, 5, 10, and 15 years,
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respectively [14].
CMA is mediated by 3 mechanisms: immunoglobulin Emediated (IgE-mediated), non-IgE-mediated, and a mix of
these two, each of which manifests a different set of symptoms.
The symptoms are classified by severity, onset of the reaction
(immediate or delayed), and the organ systems involved
(respiratory, integumentary, gastrointestinal) [GI]. IgEmediated reactions occur immediately or up to 2 hours after
allergen exposure; whereas, non-IgE-mediated reactions may
have a delayed response up to several days or weeks after
allergen consumption [15]. For this reason, non-IgE reactions
in CMA can be misdiagnosed and confused with lactose
intolerance, gastroesophageal reflux disease (GERD), and other
GI disorders. These reactions may require further elimination

of the allergen from the diet coupled with oral food challenges
to determine if the infant/child has an allergy to CMP [13].
There are also clinical conditions where infants/children have a
mix of IgE-mediated and non-IgE-mediated responses, such as
atopic dermatitis and eosinophilic disorders [1].
Recognizing and implementing the best practices in CMA
nutritional management by healthcare practitioners and
caregivers is important to achieve optimal nutritional status,
growth, and development. Symptom resolution is vital to
achieve these outcomes. Practical tools, updated reviews, and
accurate information describing the most optimal feeding
methods based on the symptoms manifested by the infant/child
are of utmost importance. Table 1 provides a summary of the
most common CMA symptoms and clinical presentations.

Table 1. Common clinical presentations related to CMA.
Clinical Condition

Onset

Mediation

Severity

Anaphylaxis

Immediate

IgE-mediated

Severe★

Rhinitis, asthma,
wheezing, and laryngeal
edema

Minutes -1 hour
[14]

IgE-mediated [14]

Mild-severe

Heiner syndrome

Days [17]

Non-IgE-mediated

Severe

System

Clinical Presentation/Symptoms

A systemic response affecting several
organs. Difficulty breathing, coughing,
Multisystemic wheezing, severe distress, pallor, itchiness,
hives, vomiting, floppiness and/or collapse15;
can be fatal16
Respiratory
[14]

Respiratory

Various conditions that lead to respiratory
distress [14]
Chronic/recurrent upper and lower
respiratory tract infection, pulmonary
hemorrhage [18]; typically misdiagnosed
with pulmonary bronchopneumonia and
pulmonary hemosiderosis

Urticaria (lesions characterized by
polymorphic, round, irregular-shaped
Integumentary pruritic wheals), angioedema; non-pitting,
Mild-moderate
(skin)
non-pruritic, well-defined edematous
swelling involving subcutaneous tissues such
as face, genitals, buttocks, and hands [16]

Acute urticaria and
angioedema

Immediate (up to
60 min) [15]

IgE-mediated

Atopic dermatitis (atopic
eczema)

Min/hours/days
[15]

Mixed

1

Mild-moderate

Impaired skin barrier function (urticarial
Integumentary lesions, itching, eczematous flares) due to a
(skin)
combination of genetic predisposition and
exposure to allergenic triggers [16, 19, 20]

Allergic contact dermatitis Min/hours/days1

Mixed1

Mild-moderate

Integumentary
(skin)

Eczema, pruritus, erythema, papules,
vesicles, edema [16]

Immediate GI
hypersensitivity (acute
immediate nausea, pain,
vomiting, and diarrhea)
[13]

Immediate

IgE-mediated

Mild-severe

GI

Typically, a secondary manifestation of
anaphylaxis[16]

Eosinophilic
gastroenteritis (EoG)

Min/hours/days

Mixed

Severe

GI

Pathological infiltration of eosinophils into
one or more segments of the GI tract[16]

Eosinophilic esophagitis
(EoE)

Days[15]

Mixed

Severe

GI

Feeding disorder, vomiting, reflux,
abdominal pain, abnormal histology in the
esophagus (eosinophilic inflammation)[15],
swallowing difficulty, poor weight gain[14]

GI

Found in exclusively breastfed infants.
Caused by food proteins from the maternal
diet.[21] Visible specks of blood mixed with
mucus in the stool; non-systemic (absence of
vomiting, diarrhea, and growth failure)[16];
eosinophilic inflammation of the lower GI
tract can be a common occurrence[1, 22]

Food protein-induced
allergic-proctocolitis
(FPIAP)

Hours/days [15]

Non-IgE-mediated

Mild-moderate
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Food protein-induced
enterocolitis syndrome
(FPIES)

2-4 hours
(typically) [15]

Non-IgE-mediated

Severe

GI

Profuse vomiting, +/− diarrhea, sudden onset
of pallor and floppiness, 20% present as
hypovolemic shock (with associated
metabolic acidosis and methemoglobinemia),
failure to thrive (FTT)[15, 16]

CMP-induced
gastroesophageal reflux
disease (GERD)

Hours/days[15]

Mixed [23]

Mild-moderate

GI

Constant regurgitation, poor feeding, refusal
to eat[15]

CMP-induced
enteropathy/food proteininduced enteropathy
(FPE)

Hours/days

Non-IgE-mediated

Severe★

GI

Vomiting, diarrhea, severe irritability, FTT,
iron deficiency anemia, protein losing
enteropathy[15]

Colic

Hours/days[15]

Non-IgE-mediated[24] Mild-moderate

GI

Paroxysms of unexplained, inconsolable
crying[15]

Constipation

Hours/days[15]

Non-IgE-mediated[24] Mild-moderate

GI

Passage of infrequent and/or hard stools[15]

★

★

Need urgent referral (medical attention).

1.2. Nutritional Alternatives for the Management of CMA
1.2.1. Breast Feeding
In general, it is widely recognized that to avoid the
occurrence of CMA symptoms - “the strict avoidance of cow’s
milk protein is the safest strategy” [13 - 17]. Human milk is the
gold standard for infant nutrition during the first 6 months of
age and continued at least until 12 months of age. It contains
nutrients required by the infant for energy, growth and
metabolism, and non-nutritional components that together
promote infant health, growth and development. Due to the
unique benefits of human milk, in breastfed (BF) infants that
present with CMA symptoms, the mother is advised to try a
CMP-free diet and evaluate the infant to see if there is an
improvement. It should be noted that it may take up to 72 hours
for breast milk antigens to clear [18]. In addition, milk protein
avoidance is recommended for two weeks and up to four weeks
in cases of allergic colitis or atopic eczema, according to the
DRACMA guidelines [14]. Eliminating the trigger foods from
the mother’s diet usually results in gradual resolution of
symptoms and enables the continuation of BF [19].
Occasionally, symptoms of food allergy do not resolve after
extensive and strict elimination of foods in the mother’s diet
[13 - 15, 18]. Several explanations have been hypothesized: the
extent of or adherence to maternal food elimination diet is not
enough, symptoms are not related to food allergy, and/or the
infant could be reacting to endogenous human milk proteins.
Although this is rare, the clinical experience is that these
infant’s symptoms resolve only after discontinuation of BF and
initiation of hypoallergenic formula [18].
1.2.2. Formula Feeding
In the absence of human milk, infant formulas are the most
appropriate substitutes. A wide selection of infant formulas is
available in the market with different macronutrient
(carbohydrates, lipids, proteins) profiles. For the purpose of
this article, we will discuss the differences based on the type of
protein contained in the formulas.
Intact cow’s milk protein-based formula: These
formulas are used for routine feeding of healthy term
infants, to supplement breastmilk, or when BF is not
available. Since these formulas contain intact (whole)

protein, they should not be used to manage infants with
CMA [18].
Partially hydrolyzed protein-based formula (pHF):
These are formulas where the protein has been
partially hydrolyzed (broken down). They are often
used as an alternative to intact cow’s milk proteinbased formula for mild intolerance symptoms such as
fussiness and gas. Because the protein in these
formulas is not extensively hydrolyzed, they could still
cause an allergic reaction and therefore are
contraindicated in the nutritional management of
infants with diagnosed CMA [13, 18].
Soy protein-based formula (SF): SF is a lactose-free
option and is recommended in infants with
galactosemia and other lactase deficiency disorders, as
well as in families with dietary restrictions
(vegetarian/vegan diet) [18]. It is important to mention
that lactase deficiency and lactose intolerance are not
food allergies, and as such, are beyond the scope of
this article.
Some guidelines give specific indications on
when to use and not to use SF in infants with
CMA.
Extensively hydrolyzed protein-based formula (EHF):
An extensively hydrolyzed protein means that the
protein has been broken down into small peptides and
amino acids to virtually eliminate allergic reactions in
most infants allergic to CMP. The American Academy
of Pediatrics (AAP) defines that for a formula to be
considered “hypoallergenic”, it must demonstrate in
clinical studies with 95% confidence that the formula
does not provoke allergic reactions in 90% of infants
or children with confirmed CMA under prospective
randomized, double-blind, placebo-controlled trials
[24]. It is important to highlight that although most
infants with CMA tolerate hypoallergenic formulas
with extensively hydrolyzed protein, some infants may
require an amino acid-based formula (AAF) [14, 15].
Amino acid-based formula (AAF): These formulas
contain single (free) amino acids. They are designed
for infants with extreme protein hypersensitivity and in
cases where symptoms persist with an EHF feeding.
The AAP advises that AAF go through clinical testing
to confirm safety, tolerance, appropriate growth and
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development, and hypoallergenicity in clinical trials
[14]. Fig. (1) illustrates protein structure in infant
formulas and risk for allergic reaction in
infants/children with CMA.
Rice Hydrolyzed Formula (RHF): RHFs are a class of
plant-based infant feeding alternatives for special
medical purposes composed of hydrolysates of rice
protein. RHFs have been in the European market since
the year 2000 but are not available in the United
States.
2. METHODOLOGY
In line with the objective of this article, a comprehensive
electronic search using scientific databases (i.e., PubMed,
Google Scholar) was conducted. A specific inclusion criterion
was applied to obtain adequate information and consisted of
the following keywords: cow's milk allergy, guidelines,
treatment, management, official, and infant formula. The
search results were originally focused on all CMA guidelines.
Some examples of country’s guidelines and/or consensus
statements that were reviewed were from Belgium, Argentina,
Turkey, Brasil, Middle East and Latin America. Most countries
have used DRACMA, ESPGHAN, or a combination of both
guidelines as a reference, with their own local adaptations or
consensus. The three main guidelines chosen for this review
have served as a template for multiple countries to create their
own. For this reason, the focus was to review the three main
guidelines (DRACMA, ESPGHAN, and AAP) for the
management, diagnosis, and treatment of cow's milk allergy
(CMA) that extensively discussed infant formula choices. The
description of evidence is presented in a tabular format and
further contrasted and discussed.
3. CMA CONSENSUS GUIDELINES
Diverse consensus guidelines have been published to
identify and describe the feeding recommendations that are
appropriate for the management of CMA. From 2000 to 2019,

several global guidelines have been published to aid healthcare
professionals in selecting nutritional strategies for infants and
children diagnosed with CMA. Due to the international nature
of these guidelines, some dietary recommendations for specific
CMA symptoms vary between regions. This article reviews
three of the most utilized CMA guidelines: (1) DRACMA
(Diagnosis and Rationale for Action against Cow’s Milk
Allergy) World Allergy Organization (WAO) Guidelines
(2010) [14]; (2) ESPGHAN (European Society for Paediatric
Gastroenterology, Hepatology and Nutrition) CMA Practical
Guidelines (2012) [13]; and (3) Policy statement on
Hypoallergenic Infant Formulas of the American Academy of
Pediatrics (AAP) (2000) [24]. These three guidelines are the
foundation for other CMA management guidelines established
by various countries.
This article focuses on nutritional management practices
for infants/children diagnosed with CMA. As the article
summarizes only the most relevant nutritional management
practices, it does not contain the supporting clinical evidence
thoroughly discussed and analyzed in the three published
guidelines. It is important to highlight that guidelines are not
intended to impose a standard of care or substitute for
individual clinical assessment but are available to provide a
basis for clinical decisions. Strong recommendations based on
high-quality evidence will apply to most of the patient
population. No single recommendation can consider all unique
clinical circumstances.
For healthcare professionals, it would be beneficial to have
a practical and accessible resource, such as a comparative
decision-making table that briefly outlines nutritional feeding
recommendations to manage CMA depending on the
symptoms and clinical presentations. The comparative table
offered in this article allows for quick visualization of the
similarities and differences between the three widely used
guidelines. In addition, this article provides an updated review
of the latest publication, “Cow’s milk allergy: towards an
update of DRACMA guidelines” [25].

Degree of Hydrolysis

Intact Protein
Standard Formulas

High

Partially Hydrolyzed
Formulas

Extensively
Hydrolyzed Formulas

Amino Acid-Based
Formulas

Allergic Reaction Probability

Fig. (1). Protein structure in infant formulas and risk for allergic reaction in infants/children with CMA.

Low
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3.1. DRACMA Guidelines
In 2008, WAO Special Committee on Food Allergy
recognized the need for an evidence-based approach to manage
CMA. This committee conducted a systematic review of CMA
literature, and used the GRADE (Grading of
Recommendations, Assessment, Development and Evaluation)
methodology for evaluating the quality of evidence. In this
system, the quality of evidence is assessed based on explicit
methodological criteria and classified as either “high,”
“moderate,” “low,” or “very low.” Formulation of the
recommendations within the guidelines included consideration
of the quality of evidence, benefits, harms, burden, cost and
values/preferences. After the GRADE approach, the guideline
panelists classified CMA recommendations as either “strong”
or “conditional” (which is considered weak). In 2010, the
DRACMA Guidelines were first published, [14] with an update
article in 2016 [25]. The nutritional recommendations
discussed in both documents are presented here.
The 2016 DRACMA publication continues to recognize
the importance of breast milk for optimal nutrition and
development of infants. When an infant is diagnosed with
CMA, the pediatrician must recommend an “avoidance
regimen”, which will substitute the infant’s diet with either an
infant formula, or preferably, breastmilk with a mother’s diet
free of CMP products [25].
If the formula is warranted, the formula choice will depend
on the infant’s symptoms and clinical presentation, as well as
the availability of infant formulas in the market and financial
resources of the family. DRACMA recommends EHF as option
1 for the treatment of non-severe and non-life-threatening
CMA symptoms, such as immediate GI allergy, asthma,
rhinitis, acute urticaria, angioedema, atopic dermatitis, CMPinduced enteropathy, GERD, constipation, severe irritability,
colic, and CMP-induced gastroenteritis and proctocolitis. These
guidelines do not specify the length of time the infant/child
should consume the EHF before conducting an oral challenge
to milk. However, they express that in earlier cohort studies
using double-blind placebo-controlled food challenges
(DBPCFC), 23% of infants suffering from CMA acquire
tolerance after 13 months, and 75% after 43 months [14]. This
could be an indicator of the advised consumption length of a
hypoallergenic formula depending on the symptoms. The
guidelines remark that SF should only be used in infants older
than 6 months. In infants presenting with non-severe and nonlife-threatening symptoms, SF is option 2 of treatment. If the
infant is at risk of sensitization to soy proteins, AAF is
recommended.
For life-threatening CMA reactions such as anaphylaxis
(with a negative Skin Prick Test [SPT] to a specific formula),
FPIES (food protein-induced enterocolitis syndrome), Heiner
syndrome, and allergic eosinophilic esophagitis, AAF is option
1 of treatment followed by EHF as option 2. Upon availability,
RHF can be a substitute for EHF when the symptoms are nonsevere and non-life threatening. Several studies, summarized
by Bocquet et al. (2019), [26] have reported the safety and
effectiveness of RHF in managing CMA and other
gastrointestinal disorders (i.e., secondary lactase deficiency and
chronic or acute diarrhea). The 2010 guidelines published by
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DRACMA recommended further research to be performed
with RHF [14]. In 2016, DRACMA published an update
including new studies, and it was mentioned that upon
availability, RHF could be a substitute for EHF when the
symptoms are non-severe and non-life-threatening. If there is
an anaphylactic reaction, RHF can substitute EHF as option 2
of treatment [25]. SF is also option 2 to treat Heiner syndrome
(after an AAF as option 1).
3.2. ESPGHAN Guidelines
In April 2012, ESPGHAN published the Diagnostic
Approach and Management of Cow’s Milk Protein Allergy in
Infants and Children: ESPGHAN GI Committee Practical
Guidelines [13]. The authors, reviewers, and researchers
included a wide range of experts from various institutions. Like
DRACMA, these guidelines present a set of recommendations
for the diagnosis and management of suspected CMA. Based
on the evidence, the ESPGHAN guidelines also provide an
algorithm to diagnose CMA. The nutritional recommendations
after a confirmed CMA diagnosis are presented below.
The ESPGHAN guidelines advise that BF should be
strongly encouraged for infants with CMA. In BF infants, the
mother should start a strict CMP-free diet coupled with
calcium supplements (1000 mg/day spread across the day),
complemented with additional nutrition counseling.
ESPGHAN recognizes that most infants/children will
tolerate EHF with whey or casein as the protein source. The
formula recommendations vary depending on the age of the
infant/child as well as the severity of the reaction. In infants
<12 months of age with CMA and non-life-threatening
symptoms, EHF is option 1 for nutritional management of
infants of at least 6 months of age or until 9-12 months of age.
Nevertheless, if the symptoms are severe, then EHF is
recommended for 12-18 months of age before conducting an
oral challenge in the child. ESPGHAN recommends AAF as
option 1 for the nutritional management of anaphylaxis, EoE,
and severe enteropathy.
Like DRACMA, ESPGHAN does not recommend the use
of SF in the first 6 months of age due to the high prevalence of
cross-reactivity in young infants. However, after 6 months of
age and in non-life-threatening scenarios, SF can be considered
as option 2 in the following scenarios; if the infant manifests
intolerance to EHF and AAF, if the latter two formulas are
unaffordable, and in vegan families.
ESPGHAN recommends the use of RHF, but due to the
limited availability in markets and limited data, the support for
RHF use is limited to infants/children that are either refusing or
not tolerating EHF, or in vegan families.
3.3. AAP and National Institute of Allergy and Infectious
Diseases (NIAID) Guidelines
The AAP Committee on Nutrition published a policy
statement in 2000, “Hypoallergenic Infant Formulas”, which
provides recommendations on the use of different infant
formulas for the management of CMA [24]. In 2011, the
NIAID published the “Guidelines for the Diagnosis and
Management of Food Allergy in the United States” [1]. The
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NIAID guidelines are inclusive of all food allergies and are
non-specific to CMA, hence, they only provide a general
recommendation to use hypoallergenic formulas in infants with
suspected CMA. NIAID gave general recommendations on the
use of hypoallergenic formulas; therefore, it was decided to use
the AAP policy statement on Hypoallergenic Infant Formulas
in our comparative table as it more thoroughly discusses the
nutritional recommendations. The AAP Committee on
Nutrition stated that “The American Academy of Pediatrics is
committed to BF as the ideal source of nutrition for infants”
[24]. This policy statement recognizes the importance of
breastmilk as the ideal source of nutrition through the first 12
months of age or longer. When CMA is suspected, the maternal
diet should be void of cow’s milk, egg, fish, peanuts, and tree
nuts, and should be supplemented with calcium.
Infants who do not tolerate breastmilk despite the maternal
avoidance of CMP may benefit from the use of a
hypoallergenic formula such as EHF. If symptoms persist, then
an AAF should be considered. The AAP policy statement
remarks that when infants present with IgE-mediated reactions
such as angioedema, urticaria, wheezing, rhinitis, vomiting,
eczema, and even anaphylaxis, SF could be an option as an
initial treatment or preferably after 6 months of age following
the use of EHF or AAF [22]. Unlike IgE-mediated reactions,
infants manifesting non-IgE-mediated symptoms such as
enterocolitis, malabsorption syndrome, esophagitis, and
proctocolitis should not use SF as the prevalence of

concomitant reactions between soy and CMP is higher in
infants (25% to 60%) with non-IgE-mediated symptoms [22].
RHF is not addressed by the AAP for a treatment option as it is
not available in the United States. Milk from goats and other
animals, or infant formulas containing large amounts of intact
animal protein, are inappropriate alternatives for infants
allergic to CMP.
Table 2. CMA nutritional management (BF, pHF, and
other milks).

Breastfeeding (BF)

Partially
Hydrolyzed
Formula (pHF)

Other Milks

• BF strongly
• pHF not
• Other mammalian
encouraged through at recommended (all
milks not
least 6-12 months of age the Guidelines) [13,
recommended
or longer (all 3
14, 24, 25]
(DRACMA) [14, 25]
Guidelines)
• Strict avoidance of
• In BF infants with
unmodified soy, rice,
CMA symptoms,
almond, coconut,
mother needs to follow
chestnut; goat and
strict CMP-free diet +
sheep milks
Ca supplement* (all 3
(ESPGHAN) [13]
Guidelines)
• Goat milk or other
formulas containing
*Ca supplement
large amounts of intact
1000mg/day spread
protein inappropriate
across day (ESPGHAN)
alternatives (AAP)
[13]
[24]

Table 3. CMA nutritional management (EHF, AAF, SF, and RHF): Comparative table of DRACMA, ESPGHAN and AAP
guidelines.
Clinical Presentations

Anaphylaxis

Immediate Gastrointestinal Allergy (IGA)

DRACMA14,25
Option 1

ESPGHAN13

Option 2

Option 1

EHF / RHFb

AAF

EHF/RHF b

AAF

Option 2

Option 1

Option 2

AAF

--

EHFf/ SFa
Documented reactions
to SF have been
extremely rare

AAF

EHFf

AAF
in<6 mo of age
SFd in
> 6 mo of age
RHFd

EHFf/ SFa

AAF

AAF
in<6 mo of age
SFd
in > 6 mo of
age
RHFd

EHFf

AAF

EHFef

AAF

EHFf

AAF

AAF /RHF

EHFf/ SF

AAF

AAF
in<6 mo of age
SFd
in > 6 mo of
age
RHFd

EHFf/ SF

AAF

EHFf

Atopic Dermatitis (atopic eczema)

EHF / RHFb

AAFc /SFa

FPIES / severe enteropathy indicated by
hypoproteinemia and failure to thrive

AAFe

EHF
If infant/child
refuses AAF

AAFe

--

Allergic eosinophilic esophagitis (EoE)

AAF

--

AAF

--

Respiratory Symptoms (e.g., Rhinitis and Asthma)

b

EHF / RHF

Skin Symptoms (e.g., Acute urticaria, Angioedema) EHF / RHFb

c

AAF /SF

a

AAFc /SFa

AAP24

EHF

EHFf

f

d
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Gastrointestinal Symptoms (e.g., Constipation,
GERD, Severe irritability (la)

Food protein-induced enteropathy (FPE)

EHF

EHF / RHFb

AAF

AAF

EHFf

AAF
in <6 mo of age
SFd
in > 6 mo of
age
RHFd

EHFf

AAF

EHFf

AAF
in<6 mo of age
SFd
in > 6 mo of
age
RHFd

EHFf

AAF

a. Only in infants > 6 mo of age
b. When available, RHF can substitute for EHF and become 1st option for nutritional management
c. If the infant/child is at-risk of sensitization to soy proteins and caregivers can afford, AAF will be recommended instead of SF
d. May be considered in selected infants refusing or not tolerating EHF, if EHF or AAF are too expensive for caregivers, or parents with strong preferences (e.g., vegan
families) 
e. The most recent FPIES guidelines recommend both EHF and AAF for the nutritional management of FPIES 27
f. The guideline is not specific, but EHF is generally recommended as the first line of treatment.

4. DISCUSSION
Comparative tables featuring highlights of the DRACMA,
ESPGHAN and AAP CMA guidelines are a time-efficient
resource for healthcare practitioners in the nutritional
management and selection of optimal feeding methods for
infants and children with diagnosed CMA. Tables 2 and 3
illustrate a comparative review of the highlighted guidelines.
Guidelines providing direct recommendations for specific
clinical presentations/symptoms are marked in bold font in the
tables. Guidelines providing generalized recommendations
(i.e., extensively hydrolyzed formulas used as a first line of
treatment) are the authors’ interpretation of the nutritional
recommendations based on the allergic reaction severity and
type of mediation per individual symptom and marked in
normal font in Table 3.
It is important to mention that since ESPGHAN and AAP
make general rather than symptom-specific recommendations
to use EHF formula as a first line of treatment for CMA, a
limitation of this review is that Table 3 includes author
interpreted recommendations for specific symptoms (in normal
font) to align with the clinical presentations discussed in the
latest DRACMA publication [13, 14, 24].
The guidelines discussed in Tables 2 and 3 serve as a guide
for the nutritional management of CMA. Although certain
recommendations are similar between guidelines, some vary,
which reflect cultural differences and regulations across
different regions. It is important to note that all three guidelines
recommend BF as the gold standard of infant nutrition and
should be encouraged, when applicable, through the diagnosis
and management stages of CMA. The guidelines emphasize
that an effort must be made to maintain exclusive BF for at
least the first 6 months of age, breastmilk as complementary
feeding after weaning, and preferably during the first year of
life and/or as long as possible.
Non-breastfed infants with CMA symptoms will require a
hypoallergenic formula. Although there is no global consensus
on the labeling of hypoallergenic formulas, the AAP advises
that hypoallergenic formula “must demonstrate in clinical
studies with 95% confidence that the formula does not provoke
allergic reactions in 90% of infants or children with confirmed
CMA under prospective randomized, double-blind, placebo-

controlled trials” [24]. Generally, the infant formulas that meet
these criteria are EHF and AAF. AAP agrees on the use of SF
in infants with documented IgE-associated allergy to cow’s
milk who are not allergic to soy protein. On the contrary,
DRACMA and ESPGHAN do not recommend SF in IgEallergic reactions unless infants are older than 6 months of age.
Only the AAP guideline states that anaphylactic reactions
to soy proteins are rare; therefore, the AAP mentions that SF
can be fed, contingent to the patient not being at risk and not
manifesting adverse reactions to soy. In EoE scenarios, there is
not a specific recommendation for AAF from the AAP; instead,
a general recommendation to use hypoallergenic formulas, with
EHF as option 1 for the nutritional management, and then AAF
as option 2 if there is a reaction to EHF. However, newer
guidelines specific for certain disorders (i.e., FPIES, EoE) have
been published to address more detailed nutritional
management and treatment, but they will not be discussed in
this article.
CONCLUSION
There are many similarities among DRACMA, ESPGHAN
and AAP guidelines for the nutritional management of CMAdiagnosed infants. All guidelines strongly agree that breastmilk
is the gold standard for infant nutrition, including CMAdiagnosed infants, in the first 6 to 12 months of life. When, BF
is not possible, the three guidelines agree that EHF should be
the first treatment option for mild-moderate symptoms. If the
infant/child does not tolerate EHF, DRACMA, ESPGHAN,
and AAP recommend the use of AAF. Exclusively, in severe
CMA presentations (e.g., anaphylaxis, Heiner syndrome,
FPIES, EoE, and severe enteropathy), AAF should be the first
option of treatment (DRACMA and ESPGHAN). Both
DRACMA and ESPGHAN recommend that in infants older
than 6 months with IgE-mediated CMA, SF can be used if
there is no cross-reactivity with CMP. Interestingly, AAP states
that anaphylactic reactions to soy protein are extremely rare,
and therefore, this statement does not eliminate the possibility
of feeding SF to infants under 6 months of age with IgEmediated allergy, except for those infants with demonstrated
adverse reactions to soy proteins.
In terms of more novel nutritional options, such as plant-
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based infant formulas, DRACMA discusses the potential
benefits of RHF as an option for the nutritional management of
infants with mild and severe CMA allergic reactions. RHF in
countries where it is available could represent a substitute for
EHF in several clinical presentations. Finally, the three
guidelines concur that pHF and other mammalian milks are not
recommended for the nutritional management of CMA, and as
such, should be avoided in infants where CMA has been
diagnosed.
These guidelines have helped healthcare professionals in
tailoring their nutritional management option, allowing them to
take into consideration the individualized context of each
patient, their values and preferences. Certainly, guidelines will
keep evolving as new evidence emerges.
LIST OF ABBREVIATIONS
AAF

= Amino Acid-based Formula

AAP

= American Academy of Pediatrics

BF

= Breast Feeding/Breastfed

Ca

= Calcium

CMA

= Cow’s Milk Allergy

CMP

= Cow’s Milk Protein
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