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Introduction

Cow’s milk protein allergy (CMPA) can be described as a 
repeated immune response that occurs in the presence 
of cow’s milk-derived proteins, and is the most prevalent 
form of allergy seen in infants and young children.1 It is rec-
ognized as the outcome of an atypical immune response, 
encompassing IgE-mediated, non-IgE-mediated, or mixed 
reactions, to proteins found in cow’s milk (CMP).2 The IgE-
mediated immune response is characterized by an imme-
diate onset (within the first 2 h after contact with the 
allergen), predominantly featuring cutaneous and respi-
ratory symptoms, as well as the presence of specific IgE 
antibodies in the blood or positive results from skin tests 
(prick test).2 In contrast, the non-IgE-mediated response 
manifests later and primarily involves digestive symptoms. 
Reliable diagnostic methods have not been established for 
all cases, as this response is caused by various cells and 
cytokines. It covers conditions such as food protein-induced 
allergic proctocolitis (FPIAP), food protein-induced entero-
colitis syndrome (FPIES), food protein-induced enteropathy 
syndrome (FPE), and eosinophilic gastrointestinal disor-
ders (EGID), including eosinophilic esophagitis (EoE). Some 
manifestations are less specific and can be confused with 
functional disorders of the brain–gut axis, such as regurgi-
tation, colic, and constipation.2

The prevalence of this allergy fluctuates depending 
on age, geographic location, and the specific risk groups 
involved.3 Prior to the 1950s, it is worth noting that diagno-
sis of CMPA was rare.4 However, since the 1970s, an increase 
in its incidence has been observed, and currently there are 
reports indicating prevalence ranging from 1.8 to 7.5%.4 
This wide variation and discrepancy in prevalence is due 
to several factors, including the different methods used as 

diagnostic criteria for assessing the immune response, as 
well as the clinical criteria used in each study.5 In addition, 
the high degree of heterogeneity present in populations and 
geographic areas could also contribute to this variability.5

According to the European Society for Paediatric 
Gastroenterology Hepatology and Nutrition (ESPGHAN),6 
approximately 50% of children with CMPA develop toler-
ance to cow’s milk proteins by the age of 12 months, more 
than 75% by the age of 3 and 90% by the age of 6 years. 
CMPA manifests widely, affecting different organs, from 
colic and gastroesophageal reflux to gastrointestinal bleed-
ing (hematochezia).7 A comprehensive understanding of 
these clinical manifestations is crucial for general practi-
tioners, pediatricians, neonatologists, allergists, gastroen-
terologists, dermatologists, and nutritionists who provide 
care for the infant population.

The World Allergy Organization (WAO) published the 
first guidelines (DRACMA) on CMPA in 2010,8 laying the 
foundation for the development of subsequent guidelines. 
In recent years, numerous guidelines and papers have been 
published, providing recommendations for diagnosing and 
treating CMPA. Specifically, in Latin America, a consensus 
was published in 2014.9 However, due to the unique char-
acteristics of the Mexican healthcare context—shaped by 
a mixed health system, traditional dietary patterns, eco-
nomic considerations, regional variations in medical train-
ing, cultural beliefs, and country-specific guidelines10—it is 
essential to reach an expert consensus on this issue. This 
would promote the efficient use of healthcare resources, 
inform clinicians, benefit patients, and support public 
policies. 

The aim of the present consensus is to develop a prac-
tical and useful guide for diagnosing and treating CMPA in 
Mexican children under 2 years of age, considering local 
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Study phases

The study was conducted by following a series of defined 
steps (Figure 1).

Formation of the development group
This phase involved establishing a scientific committee 
comprising pediatric gastroenterologists. The commit-
tee members engaged in remote work meetings utilizing 
online platforms. These meetings served to define the 
work approach, set deadlines, and distribute responsibili-
ties. Additionally, the essential aspects of the overall scope 
of the consensus were agreed upon. Following the estab-
lishment of initial points, another meeting was convened 
to generate a list of structured clinical questions that 

realities and applicable to both primary and specialized 
care centers.

Material and Methods

Study design

The study was designed using the modified Delphi consen-
sus method, a structured technique widely used in various 
areas to gather relevant information on a specific topic.11 
This method involves formulating a series of questions 
addressed to experts in the field of study. This approach’s 
distinctive and fundamental characteristics are the anony-
mous response by participants and controlled feedback.12

Formation of the 
development group

Core group:
Dr. Jaime Ramirez Mayans

Dra. Karen Ignorosa Arellano
Dr. Erick Toro Monjaraz

Dra. Marlene Ruiz Castillo 
Dr. Roberto Cervants 

Bustamante 

Planning and invitation 
of the group of experts

1st evaluation round 
Mexico City November 2022

2nd evaluation round 
Online – January 2023

CONSENSUS PRESENTATION 
San José del Cabo, B.C. 

January 2023

Formulation and 
evaluation of clinical 

questions

Search and selection 
of scientific evidence

Elaboration of the 
statements

External validation

Evaluation of the 
consensus of 

statements using the 
modified Delphi panel

Figure 1  Study developments phases.
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addressed crucial areas of clinical importance aligned with 
the consensus’s objective.

Formulation and evaluation of clinical questions
The scientific committee identified the topics to be 
addressed in the consensus, considering relevant aspects 
of the Mexican health context. The structured clinical 
questions were developed by consensus, and a panel of 
Mexican experts in pediatrics from various subspecialties 
was formed. 

Search and selection of scientific evidence
An exhaustive search of scientific evidence published 
during the last 10 years, since June 22, 2022, was con-
ducted. MeSH (Medical Subject Headings) terms including 
“Cow’s milk protein allergy,” “hypoallergenic formulas,” 
and “tolerance” were used in accordance with the clini-
cal questions, and filters for “Child (birth-18 years)” and 
“human” studies were applied. The search was carried out 
in Pubmed or Medline in English; LILACS in Spanish; and the 
Cochrane Library, Cochrane Central Register of Controlled 
Trials, and Cochrane Database of Systematic Reviews.

Elaboration of the statements
The questions were assigned to the experts according to 
their experience, and the statements were drafted accord-
ing the scientific evidence analyzed and the group of 
experts’ clinical experience.

Evaluation of the consensus of statements using  
the modified Delphi Panel
After gathering the statements for each clinical question, 
they were consolidated into a unified document, and the 
panel of experts was assembled for evaluation. The eval-
uation process consisted of two rounds. The first round 
took place face-to-face on November 4, 2022, where an 
oral summary of the evidence chosen for each statement 
was presented. The second round was conducted online 
through the Survey Monkey platform in January 2023. 
Subsequently, on January 26, 2023, the scientific commit-
tee convened in person to assess the voting outcomes.

External validation
External validation took place during a keynote presenta-
tion by Dr. Jaime Alfonso Ramírez Mayans, Dr. Karen Rubí 
Ignorosa Arellano, Dr. Erick Toro Monjaraz, Dr. Marlene 
Ruiz Castillo and Dr. Isabel Medina Vera during an event for 
pediatricians in January 2023. This event took place in the 
city of San José del Cabo, BCS, Mexico.

Scientific committee
The project’s leadership was entrusted to a scientific com-
mittee consisting of a distinguished team of five pediatric 
specialists from various medical centers located through-
out Mexico. These professionals stand out for their exten-
sive knowledge of the pediatric care process of CMPA.

Panel of experts
A select group of 20 experts in pediatrics was convened 
to ensure an exhaustive representation of all the country’s 
regions. The criteria for their selection were based on 
their professional competence and their vast experience in 

the field of pediatric CMPA. Supplementary Table 1 shows 
the names and affiliations of the panelists involved in this 
consensus.

Definition of consensus

The statements included in the Delphi were answered on 
a nine-point Likert-type scale, divided into three sections, 
“disagree” (scores 1–3), “neutral” (scores 4–6), and “agree” 
(scores 7–9). A median of 7 and a percentage of at least 70% 
of experts in the “agree” section were established as min-
imum consensus criteria. If any recommendation did not 
meet these criteria, the clinical arguments provided by the 
experts were considered in order to make modifications 
and present them in the second round of evaluation.

Data analysis

SPSS software for MAC (version 25.00, SPSS Inc., Chicago, 
IL) was used to create and analyze the database. The 
median, and 25th and 75th percentile, and the percentage 
of responses in the range of 7–9 were calculated and used 
to define the consensus.

Results

The scientific committee devised a total of 40 statements 
distributed into two blocks, diagnosis (Block I, 20 state-
ments; Table 1), and treatment (Block II, 20 statements; 
Table 2). Of the 20 experts invited to participate in the 
Delphi process, all of them responded to the questionnaire 
(100%). The panel’s experts reached a consensus of “agree-
ment” on all the proposed statements.

Discussion

The clinical management of children under 2 years of 
age with CMPA in Mexico was addressed for the first time 
through this consensus. A total of 20 physicians, specialists 
in pediatrics, validated the recommendations through a 
modified Delphi methodology. The experts reached a con-
sensus on various aspects of diagnosis (Block I) and treat-
ment (Block II), which will guide various medical specialists 
in their clinical decision-making for managing patients 
under 2 years of age with CMPA. 

Based on the results of this consensus, we developed a 
summary of the signs and symptoms associated with CMPA 
(Table 3) and a simplified algorithm for diagnosing and 
treating CMPA (Figure 2).

Diagnostic block (Block I)

Symptoms
CMPA can exhibit symptoms similar to those found in 
infants with functional gastrointestinal disorders (FGID), 
such as colic, gastroesophageal reflux, and constipation.11 
Therefore, in this consensus, it was deemed essential to 
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Table 1  Recommendations for the diagnosis of CMPA in children under 2 years of age in the Mexican health context (Block I).

Recommendation Median %

Q1 When regurgitations persist and do not improve after correcting feeding technique, use of 
thickeners or even with the usual pharmacological treatment, or when irritability is present, 
or associated with other allergic symptoms, such as atopic dermatitis, the diagnosis of CMPA 
should be considered.

8 (7–9) 100

Q2 In infants with colic as the only symptom, CMPA is a rare diagnosis. 8 (7–9) 100
Q3 In infants with constipation, who do not respond to conventional treatment, CMPA should be 

considered as a possible cause.
8 (7–9) 92

Q4 The association of sleep disorders with CMPA is an area of opportunity for research, since in 
practice it is reported by caregivers, but there is not enough scientific evidence to support this 
association.

8 (8–9) 100

Q5 The use of the CoMiSS questionnaire is not sufficient for the diagnosis of CMPA. 9 (8–9) 88
Q6 The oral elimination and challenge test is considered the “gold standard” for diagnosing food 

allergy, as it can minimize false positives.
8 (7–9) 88

Q7 The challenge test carries the risk of a severe reaction in a patient who is highly sensitive 
(with severe symptoms) to cow’s milk proteins, so it should not be performed routinely in daily 
practice, but only in specialized centers with the expertise and equipment to perform or treat 
it.

8 (6.5–9) 76

Q7 The double-blind, placebo-controlled challenge is considered the gold standard in the diagnosis 
of CMPA, but in practice only an open challenge is performed.

8 (6.5–9) 76

Q8 The patient with suspected CMPA should follow an exclusion diet for 2–4 weeks; formula-fed 
infants will be started on extensively hydrolyzed whey or casein formula, or hydrolyzed rice 
formula, and exclusively breastfeeding mothers will implement a cow’s milk protein-free diet. 
If CMPA is present, the clinical manifestations will disappear.

8(8–9) 100

Q9 Family history of allergic disease (atopy), history of other allergic diseases in the patient 
(allergic asthma, allergic rhinitis, allergic atopic dermatitis), early onset (minutes to 4 h) 
of symptoms after exposure to milk, and the type of clinical manifestations (urticaria, 
bronchospasm, anaphylaxis) may further orient toward suspicion of IgE-mediated allergy in 
children under 2 years of age.

8 (8–9) 96

Q10 Demonstrating an IgE-dependent mechanism in the first year of life allows for the 
establishment of early dietary interventions, thus decreasing the progression of the allergic 
march.

8 (7–9) 92

Q10 Determination of specific IgE to cow’s milk proteins, especially casein, lactoglobulin, and 
lactalbumin, by PRICK and immunocap tests is necessary to demonstrate an IgE-mediated 
allergy.

8 (7–9) 92

Q11 Patch tests have been used to try to diagnose non-IgE-mediated CMPA allergy; however, the 
results reported in the literature have been variable and contradictory, probably due to the 
lack of standardization in the tests.

8 (7–9) 88

Q11 Patch tests have not shown to be useful in diagnosing non-IgE-mediated CMPA. 8 (7–9) 88
Q12 Currently, measurement of IgE specific to allergenic components of milk may help to find cross-

reactivity between components, which may be important in making decisions about the type of 
milk a patient can tolerate or not. These studies require experience for proper interpretation.

8 (7–9) 92

Q12 The elevation of total IgE is not a useful or exclusive marker of allergic sensitization and can 
only indicate a genetic predisposition to respond with this antibody to different environmental 
stimuli (atopy).

8 (7–9) 92

Q13 Fecal calprotectin determination is not recommended for diagnosis and follow-up in patients 
with CMPA.

9 (8–9) 100

Q14 The determination of reducing sugars in stool is not valid for the diagnosis of patients with 
suspected CMPA.

9 (7.5–9) 96

Q15 Endoscopy and colonoscopy can be useful to rule out other differential diagnoses or when the 
evolution of symptoms is not as expected after adequate dietary treatment.

9 (8–9) 96

Q15 The most common diseases with which CMPA in children under 2 years of age can be confused 
are eosinophilic disorders of the gastrointestinal tract such as esophagitis, gastroenteritis, or 
eosinophilic colitis, in which mucosal infiltration by eosinophils is observed. Other differential 
diagnoses include celiac disease, H. pylori infection and gastroesophageal reflux disease.

8 (8–9) 96
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Table 2  Recommendations for the treatment of CMPA in children under 2 years of age in the Mexican health context  
(Block II).

Recommendation Median %

Q16 The mother on a cow’s milk protein exclusion diet should supplement her diet with vitamin D 
and calcium.

9 (8–9) 100

Q16 The mother on cow’s milk protein elimination diet should be supplemented with a vitamin D 
dose of 400–800 IU and 1000 mg/day of calcium.

9 (8–9) 100

Q16 Vitamin D and calcium supplements should be monitored to ensure that they are not 
contaminated with cow’s milk protein.

9 (8–9) 100

Q16 The diet of the mother on a cow’s milk protein restriction diet should be guided by a nutrition 
specialist to avoid detrimental diets.

9 (8–9) 100

Q17 For the treatment of CMPA, extensively hydrolyzed cow’s milk protein (EHF) formulas are 
considered the first therapeutic option in patients with CMPA, especially in those with mild or 
moderate involvement. However, up to 10% of infants may not tolerate this type of formulas 
and other types should be considered.

8 (8–9) 100

Q17 So far, there are no clinical trials comparing the benefits of EHF formulas formulated with 
casein with those of whey, so there is no recommendation on their preference in the treatment 
of CMPA in infants.

9 (8–9) 100

Q18 In the treatment of CMPA, partial and extensively hydrolyzed rice formulas are a first-line 
option for management, as they have been shown to be safe, without nutritional risks and 
efficient compared to conventional treatment.

9 (8–9) 96

Q18 Arsenic levels contained in an average daily volume of hydrolyzed rice formula (600–800 ml) do 
not imply a risk for the treatment of infants with CMPA, as they account for 0.16–0.23 μg/kg, 
amounts 10 times lower than the limits established by WHO (0.10 mg/kg).

9 (8–9) 96

Q19 Amino acid–based formulas (AAF) are indicated as first line in infants at risk of adverse 
reaction to extensively hydrolyzed formulas, or severe initial clinical picture (anaphylaxis 
or Heiner’s syndrome, multiple food allergies, severe atopic dermatitis, rectal bleeding 
with hemodynamic instability, hypoproteinemia, eosinophilic esophagitis, severe anemia, or 
significant nutritional deterioration).

9 (8–9) 100

Q19 AAF are recommended as second-line therapy in case of treatment failure with extensively 
hydrolyzed formulas in children with CMPA.

9 (8–9) 100

Q19 AAF are not the formula of first choice in infants with CMPA due to their high cost, lower 
palatability and higher osmolarity.

9 (8–9) 100

Q20 Soy formulas can be considered as a safe second-line option in the management of infants with 
CMPA, in cases where they require an alternative, do not accept the bitter taste of hydrolyzed 
or amino-acid formulas, or in cases where the high cost of these formulas is a limiting factor.

8 (7–9) 80

Q20 Current soy formulas can be considered nutritionally complete, as they are supplemented with 
methionine, iodine, carnitine, taurine, choline, inositol, LCPUFA, and micronutrients to avoid 
deficiencies.

9 (8–9) 100

Q20 Industrial soy-based beverages are totally inadequate to meet the nutritional needs of the 
infant with CMPA allergy and therefore should not be used.

9 (8–9) 100

Q21 It is not recommended to use partially hydrolyzed formulas in the treatment of CMPA. 8 (7.5–9) 88
Q22 More studies are needed to be able to recommend prebiotics, in the prevention and treatment 

of CMPA.
9 (8–9) 96

Q23 More studies are needed to be able to recommend probiotics in the prevention and treatment 
of pediatric CMPA.

9 (7–9) 92

Q24 More studies are needed to be able to recommend symbiotics in the prevention and treatment 
of pediatric CMPA.

9 (7–9) 96

Q25 It is recommended to maintain a cow’s milk protein elimination diet for at least 6 months or 
until 9–12 months of age. In children with CMPA allergy with severe immediate IgE-mediated 
reactions, it may be extended from 12 to 18 months.

8 (8–9) 88

Q26 Patients with persistent CMPA may benefit from the introduction of baked milk; several studies 
suggest that the introduction of baked milk products may increase the likelihood of CMPA 
resolution and/or accelerate the process. This strategy is part of what is now known as the 
milk ladder.

8 (8–9) 88
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Table 3  Summary of clinical signs and symptoms of 
CMPMA in children under 2 years of age.

Non-IgE mediated IgE mediated

General Colic
Irritability
Growth arrest

Anaphylaxis

Gastrointestinal Feeding refusal 
Dysphagia 
Regurgitation
Vomiting diarrhea
Constipation 
Perianal erythema 
Hematochezia

Regurgitation 
Vomiting
Diarrhea

General Rhinitis
Wheezing 
Chronic cough

Rhinitis and/or 
conjunctivitis 
Asthma 
Dysphonia

Gastrointestinal Atopic dermatitis Atopic dermatitis
Urticaria 
Angioedema 
Oral allergy 
syndrome

Figure 2  Alogrithm for diagnosing and treating CMPA in children under 2 years of age in the Mexican health context.
*1–2 weeks for children with late clinical reactions (e.g. atopic dermatitis, rectal bleeding); CMP = Cow’s Milk Protein;  
CPMA = Cow’s milk protein allergy; HM: human milk; SPT = skin prick test.

address this matter and provide a set of clinical recom-
mendations that help to distinguish between either con-
dition. The diagnosis of CMPA should be considered when 
there is persistent regurgitation that does not improve with 
thickening agents or standard pharmacological treatment, 
alongside irritability or other allergy symptoms such as 
atopic dermatitis. This consensus statement is in line with 
the clinical practice guidelines for pediatric gastroesoph-
ageal reflux by the North American Society for Pediatric 
Gastroenterology, Hepatology and	  Nutrition (NASPGHAN) 
and the ESPGHAN. These guidelines recommend considering 
the diagnosis of CMPA when overfeeding has been excluded 
or when thickening treatments have been ineffective.13

Colic is a common gastrointestinal issue in children and 
can be associated with both CMPA and FGID.14 However, 
CMPA is an infrequent diagnosis in infants who only present 
with colic as the symptom,15 as agreed upon by the expert 
group. Therefore, the presence of colic alone should not be 
considered a definitive symptom of CMPA, and cow’s milk 
protein elimination diet is not routinely recommended in 
mothers of exclusively breastfed infants with colic as the 
only manifestation.16 

Constipation is another frequent disorder in young chil-
dren.17 PLV is a food allergen that can affect gastrointestinal 
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studied and varies between countries, most data suggest 
that the test can be conducted between 12 and 18 months 
after diagnosis.16,31

While the double-blind, placebo-controlled challenge 
test (DBPCFC) is widely regarded as the “gold standard” 
for diagnosing CMPA,30,31 experts have reached a consen-
sus that, in practical terms, the OFC is more commonly 
employed. The double-blind, placebo-controlled challenge 
is the only test that blinds the parent and the physician to 
the introduction of CMP and is therefore considered the 
only objective measure for making a diagnosis of CMPA.32 
Unfortunately, it involves carrying out a process that is 
complex, expensive, time-consuming, and demanding in 
terms of preparation and execution.33 As a result, it is rec-
ommended that alternative approaches, such as the OFC, 
be utilized in routine clinical practice due to their practi-
cality and compatibility with available resources. The OFC 
method offers a simpler and quicker process, reducing the 
strain on healthcare resources.32 

Elimination diet
Regarding the duration and content of the elimination diet 
for diagnosing CMPA, the experts reached a consensus that 
the patient with suspected CMPA should follow an exclusion 
diet for a period of 2–4 weeks. This period is in line with 
other published guidelines.6,33 However, it should be noted 
that the ESPGHAN guidelines suggest a shorter period (1–2 
weeks) for children experiencing late clinical reactions, 
such as atopic dermatitis or rectal bleeding.6 

Diagnosis of CMPA subtype
Regarding the subtype of CMPA presented by the child, the 
experts agreed that it is important to study whether it is 
an IgE-dependent mechanism from the first two years of 
life, because this could help to reduce the progression of 
allergic diseases (allergic march). They also agreed that a 
family history of allergic disease (atopy), a history of other 
allergic diseases in the patient (allergic asthma, aller-
gic rhinitis, allergic atopic dermatitis), early presentation 
(minutes to the first 4 h) of symptoms after exposure to 
milk and various types of clinical manifestations (urticaria, 
bronchospasm, anaphylaxis) are more common in IgE-
mediated CMPA patients and should therefore be a clinical 
suspicion. This suspicion is not sufficient for diagnosis, but 
the determination of specific IgE to cow’s milk proteins, 
especially casein, lactoglobulin, and lactalbumin, is neces-
sary for demonstrating an IgE-mediated allergy. This deter-
mination can be conducted in vivo by skin prick testing or 
in vitro by quantification of serum levels of IgE specific to 
these proteins (ImmunoCAP).

Experts agreed not to recommend patch tests for diagnos-
ing non-IgE-mediated allergy. The explanation for this state-
ment is that the results reported in literature on the subject 
are variable and contradictory, probably due to the lack of 
standardization in the tests.2 Future studies will be necessary 
for validating this test. Experts also do not recommend mea-
suring specific IgG antibodies or using other nonstandardized 
tests, such as determining IgG subclasses against cow’s milk 
proteins, as there is no evidence that these can establish the 
diagnosis of non-IgE-mediated allergy.31

Total IgE levels can be elevated by infections caused 
by helminths, fungi, or viruses, as well as by autoimmune, 

motility and is involved in constipation.18 For this reason, 
several recommendations on this topic have been made in 
this consensus. In particular, it was agreed that in infants 
with constipation who do not respond to conventional 
treatment, CMPA should be considered a possible cause of 
constipation. This statement can be supported by studies 
citing CMPA as a cause of constipation.19

Sleep disturbance is another symptom that has been 
associated in some studies with CMPA’s presence in chil-
dren.20–22 However, it is important to note that the existing 
evidence in this regard is limited. The expert panel reached 
a consensus on this statement and acknowledged the need 
for further exploration in this area, given that caregivers of 
children with CMPA often report these sleep-related issues. 

Diagnostic tests
The CoMISS questionnaire, developed in 2015, enables 
the evaluation of children with suspected CMPA through 
a questionnaire of general, dermatological, respiratory 
and gastrointestinal symptoms.23 Voting by participants 
resulted in the consensus that the CoMISS questionnaire is 
not the only tool needed for diagnosing CMPA. This state-
ment is in line with publications indicating that the CoMiSS 
questionnaire has clinical utility, as it can serve as a tool 
for awareness of possible CMPA when the score is ≥12, but 
it needs to be complemented with more clinical data and 
tests for diagnosing CMPA.23,24 

Among the diagnostic tests for CMPA are the oral food 
challenges (OFCs). Expert opinion resulted in agreement 
that the OFC should be considered the “gold standard” 
for diagnosing food allergy. Using this test to confirm or 
exclude the diagnosis of CMPA has also been recommended 
by other clinical guidelines for all patients with suspected 
CMPA.6,25–28 The DRACMA guideline in its 2010 edition indi-
cated that this test should be considered the “gold stan-
dard,”8 also indicating some weaknesses that should be 
considered by clinicians in its latest update.29 Among this 
test’s weaknesses is the patient’s exposure to the poten-
tial allergen, with the consequent possibility of triggering 
an allergic reaction. The expert consensus highlights the 
potential risk of severe reactions in patients who are highly 
sensitive to CMP, and therefore advises against the routine 
use of this test in daily practice for individuals with severe 
symptoms. Instead, it recommends that such testing be 
conducted exclusively in specialized centers equipped with 
the necessary expertise and resources to manage and treat 
severe reactions, should they occur. Other guidelines have 
previously indicated this need, not only for medical super-
vision but also for performing OFC in centers with the nec-
essary facilities.8,25,28 Large-scale studies on the prevalence 
of life-threatening reactions to CMP are currently lacking; 
however, Badina et al. observed a prevalence of 6.3% of 
patients experiencing life-threatening reactions within 
their pediatric cohort of individuals with CMPA.30 Given the 
substantial number of patients diagnosed with CMPA, the 
potential for a significant proportion of individuals to expe-
rience such life-threatening reactions becomes evident, 
underscoring this recommendation’s critical importance. If 
there is a history suggestive of FPIES or if severe associated 
symptoms are present, performing an oral challenge for 
diagnosis is not necessary. While the ideal time to perform 
an oral challenge for FPIES has not been systematically 
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neoplastic, or immunodeficiency diseases, in addition to 
allergic diseases.34 Elevation of total IgE, that is, serum 
total IgE, is neither a useful nor an exclusive marker 
for diagnosing allergic sensitization,35 as was agreed by 
experts. Total IgE is a type of antibody that is associated 
with allergic responses, but its elevation does not defini-
tively indicate the presence of a specific allergy.

Other diagnostic tests
Fecal calprotectin, a cytosolic protein that increases when 
there is inflammation in the intestinal mucosa, could be 
a possible biomarker of CMPA.36 However, the current evi-
dence is not sufficient to confirm its usefulness either for 
diagnosis and follow-up of CMPA or for prediction of aller-
gic diseases.36 Experts agreed not to recommend fecal 
calprotectin determination for diagnosis and follow-up in 
patients with CMPA. Further clinical and laboratory investi-
gations may provide more information in the future on this 
biomarker’s clinical use in the context of CMPA.

Because the symptoms of lactose intolerance and CMPA 
are similar, cases of CMPA are sometimes confused with 
and misdiagnosed as lactose intolerance.37 This is because 
lactose intolerance is more common than CMPA in terms 
of prevalence.37 The reducing sugar test is able to detect 
(in patients’ stools) the presence of lactose and other sug-
ars from the same family.37 This test should not be used 
to diagnose CMPA according to the experts’ consensus, 
because the presence of this type of sugar is not related 
to the presence of CMPA in patients but to other diseases 
such as lactose intolerance or in children with short bowel 
syndrome to differentiate the origin of diarrhea.

Regarding the use of endoscopy and/or colonoscopy or 
rectosigmoidoscopy in children with CMPA, there is insuf-
ficient scientific evidence to support the existence of 
histological signs characteristic of patients with CMPA.38 
Macroscopic or histopathological lesions such as inflamma-
tion, villous atrophy, or infiltration with eosinophils are not 
specific for diagnosing CMPA.38 However, histologic lesions 
are typical of diseases of the gastrointestinal tract, with 
symptoms shared by pediatric patients with CMPA.39,40 
Experts agreed that endoscopy and colonoscopy can be 
useful tools for excluding other diseases or when the evolu-
tion of symptoms is not as expected after adequate dietary 
treatment. Therefore, these tests can be used as differen-
tial diagnostic tests for CMPA.

Treatment block (Block II)

Supplementation of the lactating mother’s diet with 
vitamin D and calcium 
During the cow’s milk protein elimination diet, the mother 
may reduce her intake of foods that are high in vitamin D 
and calcium, such as dairy products.41 As a result, there 
may be a risk of deficiency of these nutrients if measures 
are not taken to compensate for this reduction.41 To date, 
evidence is limited to a single publication by Adams et al., 
which studied the impact of food allergy elimination diets 
on maternal health.42 The results indicated that anthropo-
metric and bone density measurements, as well as indices 
of iron, protein, and lipid metabolism, and trace elements, 
were comparable and within the normal range between 

the two groups.42 However, despite supplementation with 
1000 mg of calcium, bone turnover increased, as indicated 
by the C-terminal propeptide of type I collagen (ICTP), 
N-terminal propeptide of type III collagen, and osteocalcin. 
These markers were significantly higher in lactating moth-
ers with dietary restrictions compared to those without 
dietary restrictions.42 The role of vitamin D and phosphate 
was not analyzed in this publication. Therefore, unneces-
sary elimination diets should be avoided as they may be 
detrimental to the mother.16

Supplementation of vitamin D and calcium in a 
mother on a cow’s milk protein elimination diet aims to 
ensure that both nutrients are adequately available to 
both mother and infant through breast milk. The sup-
plementation recommendation made in this consensus 
regarding vitamin D and calcium is in line with other 
guidelines.5,6,43,44 When selecting vitamin D and calcium 
supplements, it is critical to ensure that they are free of 
cow’s milk protein. This is because even small amounts of 
cow’s milk protein can trigger an allergic reaction in the 
infant.45 Therefore, it is important to read supplement 
labels carefully and look for supplements that are labeled 
“cow’s milk protein-free” or “suitable for people with 
cow’s milk allergy.” When a mother has to follow a cow’s 
milk protein restriction diet because of her child’s food 
allergy, it is important to have the guidance and super-
vision of a dietitian or nutritionist. Although there are no 
published data reporting the quality of life of breastfeed-
ing mothers on an elimination diet for non-IgE-mediated 
food allergy, health professionals should be aware of the 
additional burden and impact on quality of life of follow-
ing an elimination diet for the mother and patient, and 
nutritional support for families should be ensured.16 These 
health professionals are experts at planning balanced 
diets and can help ensure that the mother receives all 
necessary nutrients during this period, and provide infor-
mation about inappropriate foods that may decrease cal-
cium and vitamin D absorption.46,47 

Extensively hydrolyzed formulas (EHF)
EHF formulas are composed of extensively hydrolyzed 
casein and/or cow’s milk whey protein.48 This involves 
breaking the proteins into smaller fragments, which helps 
to decrease their ability to trigger an allergic response 
in people with CMPA.48 Several guidelines, as well as this 
consensus’s panelists, consider that they should be the 
first therapeutic option in patients with CMPA, espe-
cially in those with mild to moderate involvement.6,9,29,49 
Nevertheless, the vast majority of patients with CMPA, 
approximately 90%, demonstrate tolerance to these formu-
las, as demonstrated by international guidelines establish-
ing their hypoallergenic nature.50,51 Consequently, a small 
subset, around 10% of patients, may require alternative for-
mulas for treatment. To date, there have been no clinical 
trials that directly compare the benefits of EHF formulated 
with casein and those formulated with whey for treating 
infants with CMPA. As a result, there is currently a lack of 
scientific evidence to provide definitive recommendations 
regarding the preference for one type over the other in this 
context. This agreement among the consulted experts rec-
ognizes the absence of clear scientific evidence regarding 
the comparison of benefits between casein-formulated and 
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Emphasizing the need for close medical supervision in all 
cases is crucial due to the potential risk of developing an 
allergy to soy protein. While most infants with CMPA gen-
erally exhibit tolerance, there is a possibility of reactions 
to soy protein in up to approximately 14% of cases,62 with 
a higher likelihood among infants younger than 6 months.63

Finally, experts have agreed that industrial soy bev-
erages are not adequate for meeting infants’ nutritional 
needs and therefore should not be used for managing 
CMPA, or in children under 2 years of age.

Partially hydrolyzed formula (PHF)
With regard to PHF formulas, the experts agreed not to 
recommend their use for pediatric patients with CMPA. 
These formulas contain substantially higher amounts of 
residual allergens than EHF, so there is a greater likelihood 
of allergic reactions than when using other formulas.64,65 
The ESPGHAN guidelines also concluded with the following 
recommendation.6 

Prebiotics, probiotics, and synbiotics
Prebiotics and probiotics have an impact on the intestinal 
microbiota’s composition, both directly and indirectly, and 
may have the potential to modulate the development of 
allergic diseases.66 Synbiotics, combining prebiotics and 
probiotics, aim to achieve a joint and synergistic effect.66 
Experts agreed that using these substances cannot be rec-
ommended for preventing and/or treating CMPA in chil-
dren. For the time being, the evidence on their efficacy is 
limited and future studies may provide more information 
on whether they can be used clinically.67 

Recovery of CMPA tolerance
Once the diagnosis of CMPA has been confirmed, a CMPA 
elimination diet should be carried out. In this study, it 
was agreed that this diet’s duration should be at least 6 
months or until 9–12 months of age, and that in children 
with CMPA with severe immediate IgE-mediated reactions, 
it can be extended from 12 to 18 months. This recommen-
dation is in line with the recommendations in the ESPGHAN 
guidelines.6 The introduction of baked milk in the diet was 
also recommended as a possible inducer of CMPA resolu-
tion. The results from several clinical studies support this 
conclusion.68–70 

Conclusions

CMPA in children is a highly relevant clinical condition 
due to its high frequency and significant clinical mani-
festations that occur during the first months of life. This 
study’s objective is to present the current perspectives 
of a diverse group of experts regarding the diagnosis and 
treatment of CMPA in children under 2 years of age within 
the Mexican healthcare context. An algorithm for diagnosis 
and treatment was developed, with a particular focus on 
minimizing unnecessary tests and promoting breastfeed-
ing whenever possible. When breast milk is not available, 
the appropriate use of hypoallergenic formulas is recom-
mended. Additionally, recommendations are provided for 
the treatment’s duration and the gradual reintroduction 
of cow’s milk protein. These recommendations, endorsed 

whey-formulated EHF formulas for treating infants with 
CMPA.

Partially and extensively hydrolyzed rice formulas 
(HRF)
Another nutritional alternative for pediatric patients with 
CMPA is the use of partially and extensively hydrolyzed rice 
formulas (HRF).48 The panelists agreed that these formulas 
are a first-line option, as they have been shown to be safe, 
with no nutritional risks and are effective compared to con-
ventional treatment (EHF). Several clinical trials support 
this claim,52–55 and the DRACMA guidelines have also indi-
cated HRF as an equivalent alternative to EHF.29 The main 
concern about using these formulations is their arsenic 
levels, since rice (Oryza sativa) plants accumulate arsenic 
in greater quantities than similar cereal crops.56 However, 
the arsenic level present in an average daily intake of HFR 
(600–800 ml) is 0.16–0.23 μg/kg, amounts 10 times lower 
than the limit established by the World Health Organization 
(WHO; 0.10 mg/kg for children aged 0–3 years). Thus, there 
is no risk of exposure to arsenic when HRF treatment with 
CMPA is used in children, as agreed by the experts partici-
pating in this consensus.

Amino acid–based formulas (AAF)
AAF is another option in the arsenal available for feeding 
infants with CMPA. Elemental or amino acid-based formulas 
are the only ones that completely eliminate residual aller-
genicity and allow growth similar to that of AAF.57 However, 
due to their high cost, lower palatability, and higher osmo-
larity, experts do not consider them as the first choice for 
treating children with CMPA. Experts have agreed on this 
formulation’s use in several conditions. It is recommended 
for use as second-line therapy in case EHF/RHF treatment 
is ineffective and as the first choice in certain cases such 
as infants at risk of adverse reactions to EHF and severe 
initial clinical presentation, including anaphylaxis or 
Heiner’s syndrome, multiple food allergies, severe atopic 
dermatitis, rectal bleeding with hemodynamic instability, 
hypoproteinemia, eosinophilic esophagitis, severe anemia, 
or significant nutritional impairment. This consensus is in 
line with a recently published expert consensus focusing 
on this type of formulation.58 Other guidelines and consen-
suses have also recommended AAF as a second option or as 
first line, considering various situations.8,29,59,60 

Soy formulas
Modern soy formulas can be considered a safe sec-
ond-choice option for feeding infants who require an alter-
native and do not accept the bitter taste of hydrolyzed 
or amino-acid formulas or in cases where the high cost of 
these formulas is a limiting factor.

These soy formulas are fortified with nutrients such 
as methionine, iodine, carnitine, taurine, choline, ino-
sitol, long-chain polyunsaturated fatty acids (LCPUFAs), 
and micronutrients to avoid nutritional deficiencies, and 
meet the recommendations of the American Academy 
of Pediatrics and the Infant Formula Act for infants. This 
assertion is based on the fact that soy formula-fed infants 
exhibit similar growth patterns, bone health, and meta-
bolic, reproductive, endocrine, immune, and neurologic 
functions as infants fed with milk formula or human milk.61 
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by 20 Mexican pediatricians, may be applied in everyday 
clinical practice, and contribute to improving the diagnosis 
and treatment of children under 2 years of age with CMPA, 
leading to enhanced health outcomes and a more efficient 
utilization of healthcare resources.

Strengths and limitations

The foremost strength of this study is its pioneering nature, 
being the inaugural Mexican Consensus on CMPA for chil-
dren under 2 years of age in Mexico, filling a crucial gap in 
the literature in this field. Additionally, the study consulted 
a robust sample of 25 experts using the Delphi consensus 
method, exceeding the minimum recommended sample size 
of 12 experts, and was further bolstered by external valida-
tion by other experts.71 The broad agreement among experts 
is evident as a high percentage consensus was achieved on 
all statements, signifying a strong accord on the central 
issues surrounding CMPA in this age group within Mexico. 

However, some limitations should be considered when 
interpreting the results of this study. The primary con-
straint arises from the limited available literature on this 
topic, especially as many studies do not specify the breast-
feeding status of the infants, introducing potential inter-
pretation challenges. Moreover, while our findings provide 
critical insights for the Mexican healthcare context, they 
are specifically tailored to the unique intricacies of Mexico 
and might not be directly applicable to other healthcare 
environments.
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Supplementary

Table S1  Panel of experts.

Name Affiliation

Rubén Peña Vélez Pediatric Gastroenterologist, Hospital General de Puebla Dr. Eduardo Vázquez N.
Gerardo Sagols Méndez Pediatric Gastroenterologist, Clínica de Mérida SA de CV 
Ana Elena Limón Rojas Pediatrician, Secretaría Clínica Facultad de Medicina, UNAM, Mexico City 
Manuel Enrique Galaz Pantoja Méndez Pediatric Gastroenterologist, Hospital General Chiapas
José Antonio Ortega Martell Pediatric allergist and immunologist, Clínica de Alergia Pediátrica, Pachuca, 

Hidalgo. Mexico
Rosa Elena Huerta Hernández Pediatric allergist and immunologist, Clínica de Alergia Pediátrica, Pachuca, 

Hidalgo. Mexico
María del Mar Sáez de Ocariz Gutiérrez Pediatric Dermatologist, Instituto Nacional de Pediatría 
Héctor Macías Avilés Pediatric Neonatologist, Instituto Nacional de Pediatría, Mexico City
José Reynes Manzur Pediatrician, Internal Medicine, Instituto Nacional de Pediatría, Mexico City
Ana Gabriela Ayala Germán Pediatric Gastroenterologist, Hospital General Agustín O Haran, Mérida, Yucatán
Lucía Casas Guzik Pediatric Gastroenterologist, Hospital Infantil de Morelia Eva Sámano de López 

Mateos
Martha E. Urquidi Rivera Pediatric Gastroenterologist, Centro Médico del Niño de la Ciudad de Monterrey, 

Nuevo León
Carlos Méndez Nieto Pediatric Gastroenterologist, Hospital Infantil de Especialidades, Cd. Juárez
Laura E. Flores Fong Pediatric Gastroenterologist, Hospital Civil de Guadalajara
Carlos Iván Oyervides García Pediatric Gastroenterologist, Hospital del Niño Dr. Federico Gómez Santos, Saltillo, 

Coahuila
Sergio Díaz Madero Pediatric Gastroenterologist, Hospital Español, Mexico City 
Liliana Worona Dibner Pediatric Gastroenterologist, Hospital Infantil de Mexico Federico Gómez, Mexico 

City 
José Antonio Chávez Barrera Pediatric Gastroenterologist, Hospital General del Centro Médico Nacional La Raza, 

IMSS, Mexico City
Dante V. Bacarreza Nogales Pediatric Gastroenterologist, Hospital General Zona 1 IMSS, Tijuana
Judith I. Gris Calvo Pediatric Nutritionist, Instituto Nacional de Pediatría, Mexico City 
Guillermo Hideo Wakida Kusunoki* Pediatric allergist and immunologist, Hospital Central Sur de Alta Especialidad de 

Petróleos Mexicanos
Yvan Vandenplas** Pediatric Gastroenterologist, the KidZ Health Castle, UZ Brussel, Vrije Universiteit 

Brussel, Brussels, Belgium

*National observer; ** International observer.


	_GoBack
	_Hlk110426181

