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A B S T R A C T

Objectives: Cow’s milk protein allergy (CMPA) is a clinical condition that requires appropriate nutritional
counseling during breastfeeding and the introduction of complementary feeding. Using evidence-based die-
tetic advice is critical for correct growth and development during childhood. The aim of this study was to
review the most recent literature on nutritional counseling aimed at infants between 0 and 2 y of age diag-
nosed with CMPA.
Methods: Six databases were searched and updated on August 22, 2020. Retrieved articles were screened in
duplicate and independently by all the authors, and these were selected according to the following inclusion
criteria: clinical trials, reviews, meta-analyses, and clinical practice guidelines published since 2013 on any
dietetic intervention aimed at infant populations between 0 and 2 y of age with CMPA. Critical appraisal
through the AGREE instrument and CASP tools enabled the risk of bias assessment.
Results: We obtained 2874 results, of which 40 were included for reviewing. The retrieved information
enabled us to answer all the research questions, including aspects of the nutritional counseling aimed at
mothers who breastfeed infants with CMPA, as well as infants during breastfeeding and the introduction of
complementary feeding. We also reviewed the specific nutritional requirements of infants with CMPA to
assess nutritional supplementation and the evidence available on the use of probiotics, prebiotics, and
symbiotics.
Conclusions: This scoping review collected, in a structured and comprehensive way, the most recent available
information regarding nutritional counseling in CMPA for a successful dietetic intervention of the casuistry
that may arise during early infancy.

© 2022 Elsevier Inc. All rights reserved.
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Introduction

Cow’s milk protein allergy (CMPA) is a type of food allergy with
high incidence in the infant population (2�5%) [1]. The most com-
mon symptoms are cutaneous clinical manifestations, such as der-
matitis, urticaria, or oral allergy syndrome, as well as
gastrointestinal (GI) disorders, such as changes in stool frequency
and consistency, mucous in stools, blood spots in stool, infantile
colic, nausea, vomiting, and gastroesophageal reflux. Additionally,
clinical manifestations may vary regardless of whether CMPA is or
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Table 1
Eligibility criteria for selection of studies

Inclusion criteria � Target population: infants from birth to 2 y of age with
a diagnosis, or suspected to have, cow’s milk protein
allergy

� Nutritional interventions or treatments including type
of lactation, maternal diet, complementary feeding
practices, and other nutritional requirements such as
supplements or nutraceuticals

� Clinical guidelines, expert consensus, position state-
ments, meta-analyses, systematic reviews, narrative
reviews, and randomized clinical trials

� Published documents from January 1, 2013
� Published documents in English or Spanish

Exclusion criteria � Patient guides and observational studies
� Generic food allergy guidelines
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is not mediated by immunoglobulin (Ig)E. In the first scenario, the
onset of the reaction is typically immediate, with the prevailing
symptoms being cutaneous and GI over respiratory. In non�IgE-
mediated CMPA, symptoms tend to have a late onset in most cases
(from hours to days), preceding GI manifestations such as entero-
colitis [2]. However, most severe reactions exhibit an enteropathy
similar to that revealed in celiac disease, eosinophilic esophagitis,
and enterocolitis syndrome, potentially reaching an anaphylactic
reaction typical of severe allergies [3].

CMPA has been associated with nutrient and water loss due to
intestinal malabsorption, as well as with reduced milk or food
intake in infants if complementary feeding has already been intro-
duced [2]. This situation, which may cause nutritional deficiencies
and stunting [4], could be avoided through suitable and evidence-
based nutritional counseling for parents whose children are
affected by this food allergy [2]. However, the lack of expert knowl-
edge of gastroenterology, nutrition, and dietetics by non-special-
ized pediatricians may result in a late diagnosis of CMPA and
inadequate nutritional counseling. For instance, the National
Health System in Spain does not provide dietitians in primary care
centers and most care services, such as pediatrics. Additionally, in
other surrounding countries, the counseling offered by specialized
dietitians in pediatric nutrition is less than one in five patients
with CMPA [5].

A recent study on early diagnosis and efficient management of
CMPA emphasized the need for simple algorithms and tools to
enable the interpretation and implementation of advice gathered
in clinical practice guidelines [6]. Therefore, to simplify nutritional
counseling aimed at infants affected by CMPA and to serve as a
tool for CMPA nutritional management, we propose the following
objectives for this scoping review:

� Review and describe the most recent scientific evidence on food
practices that should be followed by infants diagnosed with
CMPA from birth to 2 y of age;

� Review, given the stage, the guidelines related to type of lacta-
tion, the specific recommendations on complementary feeding,
the relevant features related to the dairy elimination diet (both
for the mother and infant), and the practical aspects regarding
the purchase and preparation of foods aimed to this population.

It should be noted before clinical practice in a nutritional con-
sultation that there are some signs to doubt about a proper CMPA
diagnosis. For example, if the symptoms are not related to food
intake or appear after 2 mo from milk introduction or at advanced
ages (3 y of age). Also, when symptoms only involved one organ
system [7] or they are more likely related to lactose intolerance
and the prick test or the IgE test for CMPA was negative [6].

Methods

Research questions

We decided to work with infants with CMPA from birth to 2 y of age because it
is the peak age of onset of the disorder and also considering the high rate of remis-
sion before the age of 2 y. Infants born preterm were excluded as they are more
sensitive to the development of allergies [3,8]. Moreover, the process of oral
immunotherapy was not covered in this scoping review as it goes beyond the
nutritional counseling approach. The main outcomes from nutritional counseling
were the remission of the symptoms or a reduction in the frequency or intensity
of the colic while the correct rate of child growth and development is guaranteed.

Considering these criteria, the main research question was as follows:

� What diet (type of lactation/feeding/vitamin or mineral supplements/milk
alternatives/pre- or probiotics) should be recommended in the first 2 y of life
for the nutritional management of CMPA, ensuring proper growth and devel-
opment?
Additionally, the following secondary research questions were formulated to
answer the proposed objectives:

� Should mothers of exclusively breasted infants diagnosed with CMPA follow an
elimination diet?

� Is it beneficial to switch to adapted artificial feeding in breastfed infants with
CMPA after exclusive breastfeeding?

� Should hydrolyzed formula be prescribed to breastfed infants with CMPA after
formula feeding?

� What dietetic (elimination diet, milk alternatives) and nutritional (supplemen-
tation, fortification) recommendations are encouraged in complementary feed-
ing of infants with CMPA?

Keywords, databases, and searches

The search of articles was mainly performed between January and March 2018
and updated on August 22, 2020, in the following platforms: Practice-based Evi-
dence in Nutrition, National Guidelines Clearinghouse, Epistemonikos, Tripdata-
base, National Institute for Health and Care Excellence (NICE) Evidence Search and
PubMed. We searched for the following keywords: “milk protein allergy,” “food
allergy,” "cow’s milk protein allergy", “milk allergy,” “infant allergy,” “breastfeed-
ing,” “infant,” “formula feeding,” “diet,” and “complementary feeding.” Full elec-
tronic search strategies used for all databases are presented in Supplementary
Table 1. Age ranges (infants, boy and girl, from birth to 2 y of age) and two lan-
guages (English and Spanish) were selected. Controlled intervention trials,
reviews, guidelines, and meta-analyses on CMPA were considered. Additionally,
studies from the reference list of the included articles were retrieved [1], perform-
ing a backward citation search [9]. We also included three additional documents
[4,8,10] that were indicated by a referee, including the updated NICE guideline on
cow’s milk allergy in children from birth to 5 y, which was obtained through inter-
library services since its online access is limited to the United Kingdom.

Screening and selection of retrieved articles

The process of selection of studies responding to the research questions and
the expected design was performed through a screening process by reading titles
and abstracts in duplicate and independently [11]. During the full-text screening
of the preselected articles, eligibility criteria previously agreed were applied
(Table 1) to identify the studies that would belong to the qualitative synthesis.
Such selection followed a strategy in duplicate after the random allocation of the
documents within the authors. We included different study designs as eligibility
criteria because nutritional counselling in CMPA is not carefully described any-
where, but rather it is spread throughout different documents that address the
topic briefly. Also, we wanted to identify nutritional recommendations regarding
different questions including both mothers and babies’ diets as well as new advan-
ces targeting supplementation with micronutrients and pre- or probiotics. These
topics are addressed in randomized controlled trials (RCTs).

Data collection

After the full reading of each of the selected articles, we collected the data of
the randomly allocated documents and then, the one of us reviewed each of the
results requesting further explanations to improve their understanding and to
ensure the accurate response to the research questions. Thus, data extraction was
performed in duplicate. For each of the selected sources, the retrieved information
was displayed in a table (Supplementary Tables 2A�C). Data items collected were
author and year, type of CMPA, nutritional counseling for infants with CMPA, tar-
get population, and referral to a dietitian. For RCTs, sample population,
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participation of a dietitian, and description of the intervention were also extracted
for every study.

Risk of bias assessment and quality appraisal

Risk of bias (RoB) in individual studies was performed at the study and out-
come (nutritional advice) levels with the CASP tools for reviews and RCT [12]. We
assessed the quality of the guidelines using AGREE II instrument [13]. Two
reviewers evaluated every guideline independently. To ensure interrater reliabil-
ity, we compared the item scores of each appraiser. We considered there to be a
low discrepancy if there were <1.5 SD, using the McMaster’s AGREE II concor-
dance calculator. Large discrepancies were resolved with the help of a third
reviewer. Results are presented in Supplementary Tables 3A�C. RoB across studies
and quality of guidelines is discussed in the study limitations section.
Results

Study selection

The performed searches identified 2870 articles, and 4 addi-
tional articles were identified through other sources. After
Fig. 1. PRISMA flow diagram
removing duplicates (n = 91), most of the retrieved documents
(n = 2578) were rejected in the first stage of screening (title and
abstract reading) for not being related to the subject allergy or for
not dealing with the specific nutritional aspects of interest in the
current review. Of the remaining 205 documents, 91 were not
retrieved, leaving 114 full-text articles for eligibility assessment.
Finally, 74 articles were excluded for not being compliant with the
inclusion criteria [14], resulting in 40 selected studies for the quali-
tative synthesis. Figure 1 summarizes the process of study selec-
tion.

Nutritional recommendations in infant population from birth to 2 y of
age with CMPA

Nutritional counseling for mothers who breastfeed infants with CMPA
The reviewed literature indicates that the most supported recom-

mendation is to follow a diet eliminating foods and additives that con-
tain or may contain CMPs (Table 2) [2,15�19], since proteins with
high allergenic capacity would pass to breast milk, causing an allergic
. From Page et al [52].



Table 2
Food and additives to avoid in a cow’s milk protein elimination diet*

Food Additives

Cow’s milk and other mammal’s
milks (goat, sheep . . .).
Yogurt and milk-based desserts:
cr�eme caramel, custard, pudding . . .

Milk-based ice cream
Butter, mixed margarine, ghee,
cream, evaporated milk, powdered
milk, white sauce, Alfredo’s sauce,
milk-based sauces, broth cubes,
instant soup, and cocoa butter
Cheese, quark, cottage cheese, and
curd
Milkshakes, bakery products, pas-
tries, biscuits, chocolate, pasta, pizza,
bread, baby food, and candies
Processed meat as sausages, cold
cuts, burger meat, and minced meat
Frozen food: croquettes, dumplings,
fish, nuggets etc.

Casein
Lactoferrin
Whey, whey protein
Lactose
Lactulsose
Lactalbumin, lactalbumin phosphate
Calcium caseinate (H-4511)
Sodium caseinate (H-4512)
Potassium caseinate (H-4513)
Ferrous lactate (E-585)
Caramel color (E-150)
Caustic caramel (E-150 a)
Caustic sulphite caramel (E-150 b)
Ammonia caramel (E-150 c)
Sulphite ammonia caramel (E-150 d)

*These should be identified and highlighted with the termmilk.
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reaction to the infant [2]. The NICE guideline also advises an elimina-
tion diet, but it notes that for managing non�IgE-mediated CMPA, the
likelihood of sufficient CMP passing into breast milk and triggering
reactions is low, so complete cow’s milk exclusion may not be needed
[10]. Espín-Jaime et al. and NICE recommend exclusion of soya and
egg from the maternal CMP elimination diet when symptoms persist
in the infant [10,20]. Some authors recommend that the elimination
diet last 3 to 5 d for breastfeeding mothers whose infants had an
immediate reaction to cow’s milk or for 3 to 5 wk for delayed reac-
tions to assess improvements of symptoms when CMPA is suspected
[21]. Other authors propose a period between 2 and 4 wk [10,18,19]
and 6 mo when mild to moderate non�IgE-mediated CMPA is con-
firmed [10].

Along with the elimination of foods that contain or may
contain CMPs, some studies contemplate that following this
elimination diet, the mother could have an inadequate intake
of vitamin D and calcium, thus requiring supplementation for
the duration of the elimination diet [4,10,15,22,23]. Others sug-
gest increasing the intake of micronutrient-rich foods rich in
vitamin D and calcium during the dairy and milk-containing
foods (among their ingredients) elimination diet [16]. Kansu
et al. only recommend calcium supplementation for the mother
[17]. Prescribed dosages could be of 1000 mg/d [8] of calcium
and 400 UI of vitamin D [21].

Infants from birth to 6 mo of age or breastfeeding

Exclusive or mixed breastfeeding
The World Health Organization recommends following exclu-

sive breastfeeding until 6 mo of age, preferably maintaining it
along with complementary feeding, until the infant is 2 y of age.
The reviewed literature indicates that, in most breastfed infants
with CMPA, breastfeeding can be maintained if the mother follows
a CMP elimination diet. Diagnosis and Rationale for Action against
Cow's Milk Allergy clinical guidelines [24] and those developed by
Vandenplas et al. [25] suggest that in infants with an increased risk
for allergies such as CMPA, exclusive breastfeeding is the best pre-
vention and treatment method combined with a CMP elimination
diet for the mother. If symptoms appear in previously breastfed
infants when formula is introduced, the most adequate treatment
is to restore exclusive breastfeeding, not further requiring any
elimination diet [8,21]. For infants who receive mixed lactation
and those without symptom remission even if the mother follows
an elimination diet during breastfeeding, a special formula without
CMP should be chosen [1,25]. However, breastfeeding should not
be discouraged [10,20].

Formula feeding

If formula or mixed feeding is chosen, the use of hypoallergenic
formula is encouraged. Those that meet this criterion are exten-
sively hydrolyzed formula (eHF) and elemental amino acid formula
(AAF). Hypoallergenic formula is the treatment of choice when the
patient cannot consume breast milk or when symptoms are very
severe, such as failure to thrive, hypoproteinemia, severe atopic
dermatitis, anemia or enterocolitis [2,10,16,21,25,26].

To select an appropriate formula, the age of the patient, the
allergy type (IgE or non�IgE-mediated), the severity of the
allergy, and its nutritional composition must be considered as
milk substitutes not meeting the nutritional requirements may
result in nutritional deficiencies and compromise growth and
development [2].

Despite the broad range of formulae and brands, apparently,
there are no clear distinctions of specific formulae over others 21.
A summary of the groups of formula is presented here:

Hydrolyzed and elemental formulae
Formulae based on hydrolyzed proteins by heat, enzyme action,

or both, provide a protein composition in the form of free amino
acids and/or peptides [27] that have been tested for their hypoal-
lergenicity as described by the American Academy of Pediatrics
[28]. The wide varieties differ on the protein source, the size of the
peptides, and palatability. The protein sources may be cow’s milk
whey protein, casein, or by-products of soya and pork proteins.
Regarding the degree of hydrolysis, those containing peptides with
a molecular weight <1000 Da are recommended, as they are less
allergenic [2]. Partially hydrolyzed formulae (pHF) are used for the
prevention of CMPA and other digestive disorders, but because
they are not considered as hypoallergenic, they cannot be used for
the treatment of CMPA [2,3,26]. However, the Middle East region
has recently proposed the use of whey-based pHF in the therapeu-
tic management of CMPA [7]. Nonetheless, eHF should be used as
outlined by numerous clinical trials included in position state-
ments of the European Society of Paediatric Allergy and Clinical
Immunology, the Spanish Society of Clinical Immunology and Pae-
diatric Allergy [3,27] and the NICE guidelines [10]. Also, the CAMEL
group [29] demonstrated through a large randomized, double-
blinded, placebo-controlled trial, that eHF are safe, nutritionally
adequate, properly tolerated, and associated with a good recovery
in terms of growth in patients with CMPA [29]. Canani et al. [30]
demonstrated in a nutritional intervention trial lasting 12 months
that the use of eHF and AAF had a similar effect both on weight
and protein metabolism recovery in patients 6 mo of age with
CMPA. Furthermore, Vandenplas et al. [31] observed that these for-
mulae usually diminish regurgitation, both whey and casein-based
formulae [32], and this could be improved if certain thickening
agents such as pectin are added.

However, eHF from CMP can contain some larger size peptides
capable of inducing inflammatory changes in the mucosa and IgE-
mediated responses in a minority of patients (<10%) [18], requir-
ing a previous evaluation, a tolerance test under the specialist’s
supervision and, in the event of a reaction, the use of AAF [2,3,27].

Regarding eHF palatability, their bitter taste may cause rejec-
tion, decreasing the level of intake and increasing the risk for nutri-
tional deficiency. Nevertheless, the taste may vary depending on
formulation; thus, different options should be tried before
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switching to AAF [2,3]. However, if there is a significant decrease in
intake, changing to an AAF is encouraged as its taste is more pleas-
ant [26]. The recommended treatment is to try the eHF during a
period of 2 to 8 wk to evaluate tolerance and, if symptoms do not
diminish, switch to an AAF [1,15�18,21,25,27].

AAF are elemental formulae that consist of synthetic amino
acids, a mix of essential and non-essential natural amino acids, glu-
cose polymers, vegetable fats, minerals, and vitamins in a similar
proportion to the profile of breast milk [27]. AAF are designated in
cases where severe reactions are present, such as anaphylaxis,
enteropathy, eosinophilic esophagitis, food protein-induced
enterocolitis syndrome (FPIES), multiple food allergies, or intoler-
ance to the eHF [2,3,16,17,25,26,33].

The risk for intolerance or adverse reactions with these formu-
lae is very low as they do not contain proteins or peptides [27].
However, their main disadvantage is their high cost compared
with other options [26,27]. Some trials have reported that a worse
nitrogen absorption compared with eHF; however, in other cases,
a higher promotion and maintenance of growth has been noticed,
whereas others do not show significant differences among them
[27,30]. In a recent systematic review about the safety and efficacy
of hydrolized formula for CMPA management, the evaluated eHF
products appear to be well tolerated without growth being com-
promised [34].

The development of new formulae to avoid or diminish the
undesirable effects of elemental formulae is continuing. Accord-
ing to the results of Dupont et al. [33] elemental formulae with
added thickening agents, mainly corn-based maltodextrin,
could be more effective due to the delay of gastric emptying;
whereas Jirapinyo et al. [35] found a higher tolerance with ele-
mental formula whose glucose polymers originated from rice
instead of corn. Payot et al. did not find any difference in effi-
cacy, formula consumption, or tolerability between a spoon-fed
yogurt-type AAF and a liquid one [36].

Soya formulae
Formulae made with soya protein have appeared as an alterna-

tive due to their nutritional profile, low reactivity compared with
CMP, lower manufacturing cost, and better palatability [2,8,26,27].
However, several factors must be taken into consideration when
choosing soya formulae.

On the one hand, soya has a high antigenicity level, affecting 1
in 10 patients with CMPA, and particularly infants <1 y of age
[2,3,21,25,27]. Up to 14% of infants with IgE-mediated CMPA could
also react to soya, and this rate increases up to 60% in infants with
non-�IgE-mediated CMPA [10,22]. Moreover, soya protein has a
lower bioavailability than CMP, as well as a lower content of
methionine and cysteine, which need to be enriched [2,27]. Addi-
tionally, these formulae must contain a higher amount of isolated
protein than CMP formulae, with the aim to fulfill nutritional com-
position requirements established in Europe (2.25 versus1.8 g/
100 kcal) [2].

Furthermore, the presence of phytic acid (about 1.5%) may pre-
vent the absorption of micronutrients such as zinc and iron; as
well as the presence of specific glycopeptides, which also act as
antinutrients that diminish the thyroid iodine uptake. Therefore,
soya formulae are usually fortified with these minerals [27]. The
effects of soya’s phytoestrogens are unknown in humans [2,25,27].

Lastly, these formulae contain high amounts of aluminium and
manganese, which could lead to adverse effects, but none of them
have been described after a long-term supply [27].

Despite all the potential adverse effects, recent meta-analyses
show that the growth patterns, bone health and metabolic, repro-
ductive, endocrine, immunologic, and neurologic functions in
infants fed with soya formulae are similar to those fed a CMP for-
mulae or breast milk [25]. In view of the outlined factors, interna-
tional and national medical societies such as the European Society
for Paediatric Gastroenterology Hepatology and Nutrition and the
American Academy of Pediatrics point out that soya formulae are
not indicated as the first-line of treatment for CMPA and must not
be used in infants <6 mo of age [4,8,10] nor in cases of enteropathy
and malabsorption [37,38]. However, Australia and South Africa
may consider this option as the first line of treatment in certain
CMPA conditions [15].

Therefore, soya formulae could be appropriate in infants >6 mo
of age with CMPA if there is a rejection or intolerance toward eHF
or other formulae that may compromise their nutritional status,
such as cases of galactosemia, or in special situations such as
parents who cannot afford the cost of hydrolyzed or elemental for-
mulae or vegan families that cannot offer breastfeeding
[2,15,16,25�27,39].

Rice formulae
Rice formulae have shown advantages such as safety, high tol-

erance, palatability, nutritional adequacy, and lower cost than
hydrolyzed formulae [19,21,25,38,40]. Some of their disadvantages
are the lack of trials assuring their clinical tolerance, concern about
high levels of arsenic, and their scarcity on a global scale [25,26].
Therefore, they are not usually recommended as a first-line treat-
ment and they are only suggested in infants >6 mo of age present-
ing intolerance or aversion toward other formulae or for vegan
families [16,21,25,26].

Other beverages
Regarding the use of other substitutes for cow’s milk, for-

mula, or breastfeeding, there is agreement to avoid milk from
other mammals such as goat or sheep due to the high risk for
cross-reactivity of their proteins [4,10]. Despite being less simi-
lar to CMP, milk proteins from other mammals, such as camels,
female donkeys, mares or sows, are not encouraged due to the
lack of evidence in terms of nutritional adequacy, food safety,
and scarcity [2,3,8,17,21,26,27]. Nevertheless, these milks may
be a safe alternative for those patients with an improvement in
costs and palatability, so the publication of new clinical trials is
essential to make solid evidence-based recommendations on
their use [41].

Plant-based milks, such as almond, hazelnut, coconut, oat, rice,
potato, quinoa, or soya milks, are not recommended as the main
beverage for infants up to 1 or 2 y of age as they are nutritionally
inadequate and particularly low in calories and proteins, compared
with breast or cow’s milk, and they present a great variability in
their macro- and micronutrient content [2,16,25,26,37]. Rice milk,
specifically, is not recommended in children <4 to 5 y of age due
to its high content of inorganic arsenic [10,25].

After 6 mo of age or overlapping the introduction of complementary
feeding

What should be done with breastfeeding?
There is scarce information in the literature reviewed. The first

option must always be breastfeeding [21] and, therefore, mothers
should be encouraged to continue breastfeeding despite CMPA, fol-
lowing, if necessary, nutritional advice for themselves and their
children, which, ideally, should be provided by health professionals
in the pediatric area. Otherwise, the infant should be fed with
adapted formula milk for infants of �2 y of age as the main source
of dairy [2,37], and, simultaneously, the infant should be intro-
duced to complementary feeding, excluding dairy products as well
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as foods and beverages containing milk or milk proteins within
their ingredients.

What foodstuffs should not be introduced as part of complementary
feeding?

Based on the reviewed literature, the only possible treatment is to
avoid CMP of any kind, as well as milk from other mammals
[2,3,16,17,21,25�27,35,37], presumably until 9 to 12 mo of age [4]. To
prevent incidents, special care should be taken when informing all
family members and people in charge of the infant’s care, as milk, its
by-products, and components can be found in a wide range of food-
stuffs [2,27]. It is not necessary to exclude beef unless sensitization
along with clinical manifestations are demonstrated [21,27,37].

The cross-sectional study performed by Kavammen et al. on
micronutrient status and nutritional intake in infants from birth to
2 y of age following a CMP elimination diet highlighted that the
introduction of complementary feeding at 4 to 6 mo of age is advis-
able for improving the nutritional status of micronutrients such as
vitamin D, B12, iron, and zinc [42].

Former recommendations suggesting the delay of the introduc-
tion of potentially allergenic foods have been replaced to encour-
age just the opposite. Currently, there is no convincing evidence
indicating that the delayed introduction of highly allergenic foods
after 4 to 6 mo of age may reduce allergies in breastfed infants
who were at higher risk for developing allergic conditions [37].

Considering the available evidence, CMPA usually has a good
prognosis in most children, being faster in non�IgE-mediated
allergy than IgE-mediated allergy [2]. Tolerance should be evalu-
ated �6 mo after the beginning of the elimination diet and from 12
mo of age [2,4].

CMP’s reintroduction should be made individually and gradu-
ally, as indicated in the “milk ladder,” starting with less allergenic
forms (e.g., baked products containing milk) and then adding
sequentially more allergenic forms to finally try fresh cow’s milk
[2,10,22,33,43]. Lambert et al. evaluated the inclusion of foods con-
taining CMP that have undergone heat treatment, such as baking,
and it was confirmed that, because heating induces protein dena-
turation, it could enable oral tolerance of these foods [44]. Nicolaou
et al. also pointed out that there is some evidence supporting that
the introduction of baked milk in the diet of patients with CMPA
may promote tolerance acquisition [43]. The British Society for
Allergy and Clinical Immunology guideline suggests beginning the
reintroduction of CMP in children who have experienced a mild
reaction to this protein through cooked dairy products [2]. How-
ever, the Committee on Nutrition of the French Society of Pediat-
rics recommends testing the tolerance to baked milk through an
oral challenge under medical supervision before its introduction in
children with long-lasting CMPA from 1 y of age onward [4].
Despite being a developing theory, and with all the available infor-
mation, it cannot be concluded that these foods may avoid symp-
tomatology or improve the tolerance over other strategies.

Cow’s milk reintroduction is a process that could last from
weeks to months, using both clinical and laboratory indices to
guide reintroduction. Tolerance is established when no symptoms
occur after regular ingestion of age-appropriate quantities of cow’s
milk at home [2]. If symptoms recur, it is suggested that the chal-
lenge be repeated at 4- to 6-mo intervals. If there is milk tolerance
to a certain threshold, the level at which it is tolerated should be
continued and a challenge with larger amounts or less heated/
cooked milk should be made again in 4 to 6 mo [22].

Cow’s milk reintroduction can be performed at home, but only
in those children who had mild symptoms after a relevant expo-
sure, no reaction to milk in the past 6 mo, or a significant reduction
in laboratory parameters. In the remaining cases, reintroduction
needs to be supervised in the hospital [2]. For those children with
CMPA persistence, oral tolerance induction may be a treatment
option [2,10,16,33].
Specific nutritional requirements of infants with CMPA

Infants with CMPA must exclude these proteins, removing all
dairy products, as well as beverages and foodstuffs containing milk
or milk proteins within their ingredients. The problem that arises
for health professionals is to ensure the supply of calcium and vita-
min D [4].

The common recommendation is daily consumption of 500 mL
of cow’s milk or formula. Special formulae, either hydrolyzed, ele-
mental, soya, or rice-based are fortified with calcium and vitamin
D (Spanish Royal Decree 867/2008). Breastfed infants must take a
vitamin D supplement beginning in their first month of age if the
mother does not take one or they must do so starting when they
are 6 mo of age if the mother does take it [2,37]. The review by Lif-
schitz et al. pointed out that infants consuming less than the ade-
quate quantity must be supplemented with calcium, phosphorous,
and vitamin D [26]. According to the clinical guideline by Vanden-
plas et al., if an elimination diet is followed, a calcium supplement
must always be administered [19]. In another study, emphasis was
placed on vitamin D, aiming for the supplementation of 10 mg/d in
infants from birth to 2 y of age [3]. The type of the infant feeding
may be a confounding factor, thus, in the review by Luyt et al., it is
shown that calcium-rich foods must be prioritized and professio-
nals should inform families about these foods and beverages,
reaching for calcium and vitamin D supplementation only in situa-
tions where it is necessary [2]. Other studies show the need to edu-
cate caregivers in the prioritization of calcium and vitamin D-rich
foods [4,6,10].

The study by Kyammen et al. suggests that infants with CMPA,
following exclusive breastfeeding and whose mothers are on a
CMP elimination diet, have a higher prevalence of insufficient
blood levels of vitamin B12 [42].
Use of probiotics, prebiotics, and symbiotics

Currently, the use of probiotics, prebioticsm and symbiotics is
being broadly studied in various diseases, including CMPA.

The evidence on the use of these supplements is very limited; so
much that in the review by Lifschitz et al., their use is not recom-
mended [26]. Some studies indicate that the tolerance toward artificial
formulae may improve with the use of Lactobacillus rhanomsus
[33,37,45]. The systematic review by Tan-Lim et al. also observed ben-
eficial effects from the supplementation with this probiotic, but in
children suspected of having CMPA [46]. A clinical trial by Ahanchian
et al. showed that the administration of a symbiotic containing 1 col-
ony-forming unit of a mix of strains of Lactobacillus casei, Lactobacillus
rhamnosus, Streptococcus thermophilus, Bifidobacterium breve, Lactoba-
cillus acidophilus, Bifidobacterium infantis, and Lactobacillus bulgaricus,
together with a fructo-oligosaccharide may improve growth parame-
ters, but not symptomatology [47]. Nowak-Wegrzyn et al. evaluated
the hypoallergenicity of a whey-based eHF supplemented with two
humanmilk oligosaccharides with positive results [48].

Currently, even though formula supplemented with probiotics
could improve tolerance and allergic manifestations [8], it is stated
that RCTs are short-term, have small samples, and the methodol-
ogy among them is quite diverse. Thus, a recommendation on the
use of probiotics cannot be made [34,46,49].
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Discussion

Summary of evidence

This study reviewed the most recent scientific literature on the
nutritional counseling that must be offered to families, guardians,
and caregivers of infants of �2 y of age with CMPA. There is a size-
able bibliography on this condition; however, there is less infor-
mation about the nutritional strategies to implement in these
situations and it is often dispersed in different sections of the
articles, which mainly deal with the diagnosis of the disease.
According to our knowledge, this is the first scope review consist-
ing almost exclusively of the available information on the nutri-
tional counseling that must be considered when there is a new
diagnosis of CMPA. The nutritional recommendations reviewed are
summarized in Table 3.
Table 3
Summary of the nutritional management of CMPA in infants

� For the diagnosis of CMPA in infants, the first line of action would be an ED
from foods and additives containing CMP. The diet should last a minimum of
3 d and up to 4 wk to assess symptom remission or control. Simultaneously,
it is suggested that breastfeeding mothers be supplemented with calcium
and vitamin D.

� If maternal ED does not mitigate symptoms, breastfeeding should be stopped
while, in mixed breastfeeding, breastfeeding along with the maternal ED and
artificial breastfeeding with adapted formula could be maintained concur-
rently if successful. If onset of CMPA occurs after introduction of formula,
after a previous phase of breastfeeding, it is encouraged to restart exclusive
breastfeeding, as far as possible or, otherwise, recur to adapted formulae.

� It is recommended to use a hypoallergenic formula, being eHF the first choice
due to its high tolerance and affordability. It is advisable to start for 2�8 wk
to assess its tolerance and move to an AAF if symptoms do not diminish.
Although there is not enough evidence on the superiority of eHF over AAF,
the main disadvantage of the latter is its high cost.

� AAFs are specifically indicated as first treatment for those patients with a
higher reactivity to CMP and other food proteins, particularly cases with
more severe symptomatology (anaphylaxis, enteropathy, eosinophilic
esophagitis, food protein-induced enterocolitis syndrome, or multiple food
allergies).

� Soya-based formulae are not recommended as first-line treatment in infants
<6 mo of age, but they can be valuable options in children without soya
allergy when all the previous interventions have failed or when families fol-
low a plant-based diet.

� Rice-based formula are starting to be recommended when other formulae
are not tolerated or for families that follow a plant-based diet when child is
>6 mo of age [23].

� When complementary feeding is initiated from 4 to 6 mo of age onward,
infants should follow a CMP ED. There is no need to avoid beef if clinical
manifestations do not appear after its consumption. The remaining foods will
be introduced similarly as in infants without CMPA. Currently, there is no
convincing evidence that the late introduction of highly allergenic foods will
reduce food allergies in breastfed infants [26].

� Milk from other mammals and plant-based milks are not appropriate as milk
substitutes.

� Pay special attention to meet nutritional requirements for calcium, vitamin
D, vitamin B12, iron, zinc, and phosphorus.

� Breastfed infants should be supplemented with vitamin D as described in the
NICE maternal and child nutrition guidelines [50].

� There is no current recommendation on the consumption consumption of
prebiotics, probiotics, and symbiotics.

� Cow’s milk reintroduction should be evaluated after at least 6 mo following
an ED in children from 12 mo of age. Reintroduction should be made individ-
ually and gradually according to the milk ladder, offering milk from less to
more allergenic forms and increasing the amounts to age appropriated por-
tions. Reintroduction can be performed at home or in hospital depending on
the severity of the allergy.

AAF, amino acid formula; CMP, cow’s milk protein; CMPA, cow’s milk protein
allergy; ED, elimination diet; eHF, extensively hydrolyzed formula; NICE, National
Institute for Health and Care Excellence.
It is essential that health professionals train and inform families
or caregivers of the infant with CMPA on the nutritional manage-
ment of the condition. The given information must provide tools to
identify the wide variety of foods and products containing CMP,
but also regarding the most potentially deficient micronutrient
richer foods to support and guarantee a good nutritional status of
the infant.
Limitations

The studies included in this scoping review have some bias,
which limit the accuracy and truthfulness of the present study.
More than 50% of the guidelines did not describe specifically the
target population nor the systematic methods to search for evi-
dence, the selecting criteria, the strengths and limitations of the
evidence, and the facilitating factors and barriers for its application.
The NICE guideline is expected to be well designed based on the
manual for developing them [51], but we could not retrieve the
full guideline explaining its development from the evidence, so its
quality appraisal is based on the NICE guideline where any meth-
odological details are described. Almost all reviews did not include
confidence intervals for the results and about 60% presented mod-
erate to high RoB for the inclusion of relevant studies, efforts made
to assess the quality of the studies included, the adequacy of mix-
ing studies to obtain combined results, the results considered to
make the decisions and evaluation of benefits over costs. Across
RCTs, we found a low RoB for most items assessed except for fol-
low-up of the recruited patients until the end of the study (50%
with high risk), blinding (43% with moderate-high risk), consider-
ation of important outcomes (43% with high risk), and worthing
over risks and costs (50% with moderate risk).

There is no thorough and precise definition of a CMP elimina-
tion diet that avoids the allergic reaction in the infant. This compli-
cates the clinical approach of the cases for the professionals who
must treat the patient and give advice to their caregivers. This
becomes a challenge even for dietitians as the amount and diver-
sity of foods and beverages that may contain CMPs is extremely
broad within the market.

In future research studies, it will be recommended to go in
depth in more specific aspects of nutritional counseling, such as
the awareness of a CMP elimination diet, the suitability of formula
to ensure the proper growth and development of infants with
CMPA or the most adequate guidelines to facilitate the introduc-
tion of the complementary feeding in these patients. Additionally,
more studies would be required to establish the suitability of the
use of plant-based formulae, as well as the details of a proper sup-
plementation for the mother and the infant, either with minerals,
vitamins, or prebiotics and/or probiotics.
Conclusions

In this scoping review study, the lines of action for an appropri-
ate nutritional approach in infants with CMPA, from birth and �2 y
of age, are presented in a structured manner. Having the specific
information about nutritional counseling will contribute to gaining
more specialized knowledge as to the nutrition of the infant with
CMPA for specialized professionals who work with these patients.
Additionally, pediatric dietitians who advise families affected by
this early allergy will have improved guidance to facilitate their
professional decision making.
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