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INTRODUCTION

Abstract

The worldwide prevalence of cow’s milk protein allergy (CMPA) is approximately 1.9% to 4.9%. Its prevalence in
Colombia is unknown. A high percentage of cases are unsuspected by medical personnel resulting in delayed
diagnosis and treatment which increase the time and resources used to establish the etiology of this condition in
children. The clinical history is fundamental for diagnosis of CMPA, especially the background evaluation. Of spe-
cial importance are early exposure to the protein and atopy in first degree relatives. CMPA's initial presentation
may be digestive, cutaneous or respiratory. Digestive symptoms can include vomiting and acute diarrhea, and
cutaneous symptoms include hives, dermatitis and angioedema. Respiratory and systemic manifestations occur
less frequently. The wide variety of clinical manifestations and signs can challenge health care professionals
who are not alert to this pathology to the point that the diagnosis is not even considered event though delaying
the suspension of cow’s milk protein from the diet delays access to an effective treatment. The well-recognized
ideal treatment is an exclusion diet which requires strict compliance. For children who are exclusively breastfed,
the mother’s diet must restrict milk and its derivatives. Children who are not breastfed, should be fed formulas
of extensively hydrolyzed milk proteins based on amino acids. The prognosis is favorable, and most children
will tolerate cow’s milk proteins at two years. The process may take more years for polysensitive patients. Oral
immunotherapy is an option that is available for patients who do not achieve toleration.
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the most frequent presentation of food allergy. Its symptoms
are nonspecific and frequently include pathological gastroe-

The antigens that most frequently produce hypersensiti-
vity reactions in infants are cow’s milk proteins ingested
directly in formula or through breast milk. Cow’s milk
protein allergy (CMPA) leads to a wide variety of clinical
manifestations among which digestive manifestations pre-
dominates. Digestive tract segments or the entire length
can be affected. They are frequently followed by skin and
respiratory compromises. (1)

Food allergies can be mediated by immunoglobulin E
(IgE) type antibodies, not mediated by IgE, or mediated by
mixed mechanisms. During the first year of life, CMPA is

sophageal reflux (GER), blood in stools, lack of appetite,
colic, diarrhea, and constipation. Cases of enteropathy
with poor weight gain occur less frequently. (1, 2). Lower
calcium and lipid intake as well as lower serum retinol, beta-
carotene, lycopene, and 25-hydroxyvitamin D levels have
also been observed in these pediatric patients. (3)

This study is based on a review of the literature using the
keywords “cow’s milk protein allergy”, “clinical practice”,
“guidelines”, “diagnosis”, “treatment” and “prevention”. A
search for relevant articles published in English and Spanish
was carried out in Pubmed from March 2017 to June 2019.
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Randomized trials, literature reviews, and case studies
were included. The terms were developed with help from
an epidemiologist and a pediatric specialist.

All titles and abstracts were retrieved from the original
publication for selection. Articles were subsequently analy-
zed independently by two literature reviewers. A total of 95
articles were reviewed.

DEFINITION

CMPA is defined as a reproducible adverse reaction to
one or more milk proteins, usually caseins, a-lactalbumin,
and/or B-lactoglobulin. They are mediated by one or more
immune mechanisms. (4, 5). The immunological mecha-
nism distinguishes CMPA from other adverse reactions to
cow’s milk such as lactose intolerance.

NATURAL HISTORY

Generally, symptoms develop one week after the introduc-
tion of cow’s milk although they can appear after 24 and 36
weeks later. (6, 7) The mean age of onset is similar to 2.8
+/- 1.8 months and 3.5 +/- 2.8 months. (5, 8)

In most children, CMPA symptoms appear before 6
months of age, as described in multiple literature reviews
and in an Argentine study by Mehaudy et al. (5-9) The tri-
gger is cow’s milk and formulas or food based on it. This
may occur because it is the first dietary protein to which
children are exposed. A smaller proportion of infants deve-
lop a reaction to breastfeeding. (10)

Studies prior to 2005 showed that CMPA had a good prog-
nosis, since between 80% and 90% of children developed
tolerance during school age. (10-12)

EPIDEMIOLOGY

Although there are no comparable international epidemio-
logical data on the prevalence of CMPA, given that there
are different methods of clinical evaluation, the results of
cohort studies and metaanalyses show that of CMPA’s ove-
rall prevalence is between 1.9% and 4.9% with a peak preva-
lence (2% to 3%) in the first year of life. A study by Eggesbo
et al. has described a prevalence of less than 1% in children
older than six years of age in Norway. (12)

Parents recognize CMPA in their children much more
frequently than can be confirmed by diagnostic studies,
and symptoms suggesting adverse reactions to cow’s milk
protein occur in 5% to 15% of children, exceeding true
approximations of the prevalence of the CMPA. (13)

Accurate diagnosis is important for preventing infants
from being subjected to inappropriate exclusion diets
which can have a long-term effect on growth and develo-
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pment. The prognosis of CMPA in childhood is good, and
the remission rate is up to 90% at 3 years with better prog-
noses in cases of gastrointestinal symptoms. (14)

Most children have two or more symptoms while CMPA
is clinically active. However, presence of only one symptom
does not rule out the possibility of allergy. It is important
to mention that available data comes centers that specialize
in allergies and gastrointestinal disorders where incidences
as high as 14% at first-time consultations, of which 71% are
CMPA, have been reported. (2)

PATHOPHYSIOLOGY

Cow’s milk whey and casein contains about 20 potentially sen-
sitizing proteins. They include a-lactalbumin, B-lactoglobulin,
bovine immunoglobulins, and casein allergens. (15) The effect
of the industrial process on the antigenic/allergenic properties
of cow’s milk proteins is minimal. (16)

As with other food allergies, factors that promote oral
tolerance or sensitization to cow’s milk include genetic
predisposition, infections and alterations of the intestinal
microflora, first exposure, maternal diet, transmission of
the antigen through breast milk, and the amount and fre-
quency of antigen load. (17)

The organs primarily affected by allergies are the gas-
trointestinal tract, the skin, and the respiratory tract. In
some settings systemic compromise can occur. The antigen,
in this case the proteins from cow’s milk, passes through
the intestinal lumen and is recognized by the M cells of the
intestinal mucosa which carry the information to antigen
presenting cells (usually dendritic cells of the submucosa).

Thus, presenting cells show the antigen to helper T lym-
phocytes (T helper 0 or Th 0) which causes an overexpres-
sion of the response of the helper T lymphocytes type 2
(Th2) through cytokines such as interleukins (IL) 4 and 13
which it secretes. (18) Th2 stimulates B lymphocytes which
are prepared to synthesize specific IgE against that antigen.

In clinical expressions not mediated by IgE, IL-S and
tumor necrosis factor alpha (TNFa), cytokines secreted
by the ThO cell, promote recruitment of neutrophils and
eosinophil activation and can determine the appearance
of edema, pain and abnormal functioning of organs. Thus,
when a child is exposed to the antigen again, an antigen-
antibody reaction occurs that triggers the response of pre-
viously prepared B lymphocytes, or the degranulation of
mast cells/eosinophils, which generates manifestations in
different organs. (19)

CLINICAL MANIFESTATIONS

Onset of symptoms occurs when exposure to cow’s milk
protein occurs due to consumption of dairy products by
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the mother who is breastfeeding her baby, due to feeding

an infant formulas, or from consumption of cow’s milk.

Depending on the severity and time of the reaction, clinical

manifestations can present in three ways:

o Immediate reactions occur within 30 min and are
characterized by local skin reactions such as urticaria,
rashes, oral allergic syndrome, facial angioedema, ana-
phylaxis and IgE elevation.

« Medium term reactions occur after a few hours and are
not mediated by IgE. Generally they appear as gastroin-
testinal symptoms.

o Delayed reactions appear between days 1 and S.
Participation of the IgE-mediated response is uncer-
tain. They are characterized by gastrointestinal, respi-
ratory and/or cutaneous symptoms such as rhinitis,
eczema, urticaria, angioedema and anaphylaxis that are
all associated with IgE, but they may also appear as pul-
monary hemosiderosis, villous atrophy malabsorption,
eosinophilic proctocolitis, enterocolitis, and esophagi-
tis which are not associated with IgE. (20)

It is estimated that between 50% and 60% of clinical mani-
festations are digestive, (21,22) and that the most frequent
digestive manifestations are bloody stools. (5) Respiratory
manifestations occur in 20% to 30%, while 30% to70% have
cutaneous manifestations, (23, 24) the most common of
which are rashes. (25)

In addition, neurological and systemic manifestations
such as insomnia, edema and other conditions can occur.
(26) Of the gastrointestinal symptoms, only a small pro-
portion are IgE-mediated. A relationship between gastroes-
phogeal reflux and CMPA has been described in more than
50% of cases, evidence of the two entities coexisting.

Vandenplas et al. reported gastroesphogeal reflux disease
(GERD), diagnosed with pH testing, in 50% of children
with CMPA. Only 10% of healthy children have GERD
(Table 1). (26,27)

DIAGNOSIS

The non-specificity of CMPA’s clinical manifestations is
the reason the disease is not recognized early. One form or
another of Cow’s milk is ingested daily by infants in greater
amounts than any other individual food. It is important to
describe the age of onset, type and frequency of symptoms,
time between ingestion and onset of symptoms, dietary
details, and any personal and/or family history of atopy. (26)

It is necessary to define whether a mother who is breast
feeding a baby is herself consuming dairy products and
their derivatives because cow’s milk proteins may appear in
breast milk and expose the baby to development of CMPA.

Table 1. Clinical manifestations of CMPA by organ system and type of
immune reaction

Gastrointestinal Oral allergy syndrome

manifestations Labial edema

(50-60%)

Immediate Vomiting
gastrointestinal allergy  Diarrhea

IgE-mediated Rhinitis

respiratory reactions Asthma

(20-30%)

IgE-mediated skin Urticaria

reactions Allergic contact dermatitis
(30-70%) Widespread eczema

Late onset reactions Atopic dermatitis
Gastroesophageal reflux disease
Allergic eosinophilic esophagitis
Dietary protein-induced enterocolitis
syndrome

Cow’s milk protein enteropathy
Constipation

Severe irritability (colic)

Stomach flu

Milk-induced chronic lung disease
Heiner syndrome

Anaphylactic shock

IgE: Immunoglobulin E. Modified from reference 26

Similarly, it must be established whether a child who is
exclusively breastfed was exposed to breast milk substitute
formulas during the 24 hours after birth because of institu-
tional care protocols for newborns or in cases of hypogly-
cemic prevention. It has been observed that children sub-
jected to this practice have a risk of developing CMPA that
is seven times greater than controls who were exclusively
breast fed during the first 24 hours. (27)

None of the diagnostic tests available in routine clini-
cal situations fully demonstrate or exclude CMPA. (26)
Doctors can perform a skin prick test, specific IgE deter-
mination, and/or patch tests. However, these only indicate
sensitization to the substrate which does not necessarily
constitute confirmation of an allergic reaction.

Some studies have shown that the sensitivity of skin prick
tests is 31.8, their specificity is 90.3%, their negative pre-
dictive value (NPV) is greater than 95%, and their positive
predictive value is less than 50 %. They serve to rule out
specific antibody reactions and to make etiological diag-
noses of asthma, rhinitis, and food allergies. (28) In cases
where a dietary challenge cannot be performed, both the
skin test and IgE can be used. (29, 30)
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DIAGNOSTIC DETECTION PROCEDURES

The double-blind, placebo-controlled food challenge
(DBPCFC) is considered the gold standard for diagnosing
CMPA, but in practice only one open challenge is perfor-
med. (31) The patient suspected of having CMPA must
follow an exclusion diet for two to four weeks. Formula-
fed infants begin extensively hydrolyzed formula (EHF),
and mothers who exclusively breast feed start a diet free of
cow’s milk protein. If CMPA is present, clinical manifesta-
tions will disappear.

Cow’s milk protein is gradually reintroduced, and clini-
cal symptoms are monitored. The risk of an open challenge
that the diagnosis will be overestimated. (32) A double-
blind, placebo-controlled challenge will blind the parent
and physician to the introduction of cow’s milk protein and
is the only objective way to make the diagnosis.

Unfortunately, this process is expensive, requires extensive
preparation, is time consuming, and is difficult to perform.
Medical supervision during a challenge is necessary because
the severity of symptoms cannot be predicted. When addi-
tional serum specific IgE, and skin tests are negative, life-
threatening manifestations are extremely rare, but hospital
care with an established protocol is indicated for patients
with a history of severe reactions or high levels of IgE.

When CMPA is confirmed, the elimination diet should
be continued until the patient is between 9 and 12 months
of age, or at least 6 months. After that, a new challenge can
be performed. Children who do not develop allergy-related

manifestations within a week can resume their normal diets.

Table 2. Diagnostic detection procedures

« Skin tests and measurement of specific IgE make it
possible to establish a child’s sensitization to cow’s milk
protein and to predict possible new reactions. The pro-
bability of a positive result in the controlled oral cha-
llenge test is over 95% when the specific IgE concentra-
tion is greater than one IU/mL in children under two,
and when it is greater than 15 IU/mL in children older
than two years. (33) The PPV of a skin test reaction to
milk consumption is over 95% when a 6 mm wheal is
formed in children younger than 2 years and when a 8
mm wheal is formed in older children (Table 2). (34)

« Non-IgE mediated tests such as the atopic patch test
can be non-invasive and allow evaluation of cellular
response but are not standardized. There are also other
tests such as cellular function, precipitins, intestinal
permeability, eosinophils and TNFa. Invasive gastroin-
testinal endoscopy for biopsies requires histological
study and is not usually recommended.

« Histological diagnosis of samples from the small intes-
tine requires a pathologist’s report of more than 60
eosinophils in six high-power fields, or more than 15
to 20 eosinophils per field with more than 25% inflam-
matory infiltrate, and the presence of intraepithelial
eosinophils plus eosinophilic abscesses in the crypts.

In the colon, focal erythema, friable mucosa, lymphoid
follicular hyperplasia (present in 75% of cases) and allergic
vasculitis must be found macroscopically. Microscopically,
it is necessary to find local eosinophil infiltrate in all com-
partments. (33)

Specific IgE and

skin prick tests elimination and oral challenge tests.

Positive result indicates sensitization and an IgE-mediated mechanism. They should be correlated with clinical history and

The higher the specific IgE titers and the larger the skin prick test diameter, the greater the probability of CMPA and persistence

of allergy. (1)

Specific IgE. Sensitivity: 50%; specificity: 93.8% (35); sensitivity: 87% (75 to 94); specificity: 48% (36 to 59) (35).
Skin prick test. Sensitivity: 33.3%; specificity: 97.6% (35); sensitivity: 88% (76 to 94).

Specificity: 68% (56% to 77%) (35).

Patch test, total

The patch test may be used for patients with CMPA who test negative for specific IgE, but its results are not standardized. (36)

IgE and skin tests  |yterpretation is difficult and subjective, so routine use is discouraged.
Determination of total IgE and the ratio of total/specific IgE are not better than specific IgE.
Skin tests have a risk of causing systemic reactions in highly sensitized children.
Patch test. Sensitivity: 25%; specificity: 99.9% (37).

1gG Determination of IgG and its subclasses has no diagnostic role. (1)

Endoscopy and
histology

Endoscopy and histology are appropriate in children with severe and unexplained symptoms such as failure to thrive and iron
deficiency anemia. They can be used for differential diagnoses beyond diagnostic confirmation of CMPA. (1)

IgE: immunoglobulin E; IgG: immunoglobulin G; CMPA: cow’s milk protein allergy
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DIAGNOSTIC TOOLS

Correct diagnosis of CMPA can be delayed because its
symptoms and signs are broad and nonspecific. Diagnosis
involves a two to four week elimination diet followed by a
cow’s milk protein challenge.

Consequently, the Cow’s Milk-related Symptom Score
(CoMiSS) has been developed to facilitate the diagnostic
process. (38) It includes gastrointestinal manifestations of
regurgitation and impaired bowel movements, skin signs
of eczema and urticaria), respiratory tract symptoms, and
general symptoms such as crying time.

The CoMiSS varies from 0 to 33 points, from the abs-
ence of symptoms and signs to multiple manifestations and

degrees of severity. A cut-off point of 12 was proposed by
the expert panel. Existing data shows that the predictive
value of the tool for identifying babies at risk of CMPA may
be 80%.

CoMiSS was validated in a study that found its sensitivity
to be 87.5% and its specificity to be 78.6%. (39) This tool is
a step towards reducing delays and difficulties in diagnosis
of CMPA (Figure 1). (38)

DIFFERENTIAL DIAGNOSIS
The list of possible differential diagnoses for CMPA inclu-

des recurrent viral infections and transient lactose intole-
rance. In addition, GERD has been mentioned as a possible

Manifestations: Suspicion of CMPA
- Respiratory l—
- Gastrointestinal
- Cutaneous
Suggestive symptoms and No "
Background background —— | Rule out other entitites
- Prenatal exposure to v
antibiotics es v
- Caesarian birth €
- First degree relative with Calculate CoMiSS (39)
CMPA
- Atopia in first degree
relative y
No
Score over 12 —— | Rule out other entitites
Yes
v
*CMP elimination diet**
v
**Total or specific IgE test No
Skin prick test Improvement of Symptoms ———————|  Rule out other entitites
Histology or pathology
Yes
v

Oral food challenge in four weeks

y

4

*Depending on predominant clinical

signs, determine whether it is mediated Symptoms develop * Consider possible resolution
by IgE. If it is, adjust levels. of CMPA or other entities
**Oral food challenge is the first step and Yes

is considered a standard test. Other tests A

can be used as complements and for C Diagnose CMPA )

ruling out other entitities.

Figure 1. Diagnostic flowchart of the CMPA. IgE: immunoglobulin E; CMPA: cow’s milk protein allergy; CoMiSS: Cow’s Milk-related Symptom Score
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manifestation of CMPA, (40, 41) and CMPA has also been
associated with about 10% of infant colic cases. (42, 43)

Although a correlation between atopic dermatitis and
CMPA is suggested in some infants, many cases of this type
of dermatitis are not associated with an allergy. The youn-
ger the infant, or the more severe the atopic dermatitis, the
stronger the association seems to be. (44)

Reactions to other foods (especially egg and soy, wheat,
and fish) frequently occur in combination with CMPA.
(45) Therefore, these foods should be avoided during diag-

nostic exclusion testing.
TREATMENT OF CMPA

The safest strategy for treating CMPA is strict avoidance of
cow’s milk protein. The decision to use a substitute formula
and the option chosen to meet the nutritional needs of chil-
dren with CMPA should be made primarily on the basis of
the patient’s age and any history of other food allergies. For
infants who are exclusively breastfed, elimination implies
exclusion of milk derivatives from the maternal diet.
Mothers need to receive calcium supplements and dietary
advice to avoid nutritional deficiencies. (1)

All formulas based on cow’s milk and all complementary
food containing cow’s milk derivatives should be avoided
in exclusively breastfed infants. When allergy symptoms
occur in infants who are fed formula, either exclusively or as
a supplement to breastfeeding, they should be given a thera-
peutic formula that has been clinically proven to reduce aller-
genicity and has high tolerability. (46, 47) EHFs and amino
acid-based formulas (AAFs) are the two alternatives recom-
mended for formula fed infants with CMPA. (25, 46, 48, 49)

EHFs are indicated for treatment and prevention of
CMPA and are tolerated by most infants and children with
this condition. (1, 48) AAFs were developed to overcome
hypersensitivity to residual proteins in EHF, particularly
in patients with severe enteropathy or with multiple food
allergies. (48) For this reason, AAFs can be considered
only for infants with severe reactions such as anaphylaxis,
enteropathy, eosinophilic esophagitis, protein-induced
enterocolitis and for patients who have compromises of
multiple systems, several food allergies, and intolerance to
EHE. (14, 48, 50)

While soy formulas are associated with lower allergeni-
city than those based on cow’s milk (51, 52), concerns have
been raised about their high isoflavone (phytoestrogen)
content. (53)

The European Society for Pediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) and the American
Academy of Pediatrics (AAP) consider the use of EHF
and AAF to be the first treatment option for infants with
CMPA. (52-54) Similarly, they do not recommend the use
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of partially hydrolyzed formulas (PHF) based on cow’s
milk or other mammals’ milk. (55-57) Despite this, the
Middle Eastern consensus has included the use of PHF as
a bridge therapy between EHF and AAF in their manage-
ment algorithm for selected cases.

For infants with documented CMPA who are fed exclu-
sively with breast milk and formula, transitional foods
should be free of cow’s milk protein until the development
of tolerance is confirmed by oral exposure tests. Dietary
supervision by a health professional who specializes in,
or is trained in, pediatric nutrition is recommended for
children with CMPA who are over 12 months of age who
are on an exclusion diet. This supervision is important for
making decisions about sufficient amounts of nutrients,
proteins, calcium, vitamin D and vitamin A in the child’s
diet. This is also essential for choosing any nutritional for-
mula or supplements needed for achievement of normal
growth according to the child’s age. (49, 56, 57)

Similarly, it is essential to determine a child’s tolerance to
cow’s milk protein in order to avoid prolonging restrictive
diets that affect a child’s growth and development of the
child and that may also compromise the nutritional status
of a breastfeeding mother. (2, 49)

EXCLUSIVELY BREASTFED CHILDREN

During exclusive breastfeeding, any food containing milk
protein must be removed from the mother’s diet. The phy-
sician must tell the woman that foods whose labels indicate
that they contain milk, whey, milk solids, casein and casei-
nate are prohibited.

At the end of six months, complementary feeding should
begin but the consumption of food containing cow’s milk
protein should be delayed. During the mother’s elimina-
tion diet, she should receive nutritional counseling and
supplements of 1000 mg of calcium per day and 800 IU of
vitamin D per day. (50)

CHILDREN FED WITH FORMULA OR FORMULA PLUS
BREAST MILK

These patients should receive a diet that excludes dairy pro-
ducts with a therapeutic formula for CMPA.

Formulas Indicated for Patients with CMPA

Formulas indicated for patients with CMPA do not gene-

rate reactions in 90% of infants and children with confir-

med CMPA.

« AAF are synthetic formulas based that have no amino
acids. Because they are lactose free, they are the first
line option for treatment of CMPA.
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« EHF are formulas produced by enzymatic hydrolysis,
heat treatment and ultrafiltration processes which are
adapted for use in infants. These processes break cow’s
milk protein into shorter peptide chains.

« Amino acid formulas with oligosaccharide supplemen-
tation of breast milk are now being developed. They
are proposed as supplements for EHF with 2’fucosyl-
lactose (2’FL) and lacto-N-neotetraose (LNnT). These
two supplements are based on the use of oligosaccha-
rides found in breast milk whose addition they could
reduce the risk of enteric infections. Furthermore, they
may provide a substrate for colonization of the child’s
intestine with beneficial bifidobacteria thereby redu-
cing colonization by pathogens.

These supplements could positively affect intestinal epithe-
lial integrity, apoptosis, and intestinal permeability. In fact,
they have reduced allergic symptoms to cow’s milk protein
in animal models although this is an area that requires more
investigation. (2,58)

Inappropriate Formulas for CMPA

« PHF are formulas in which peptide epitopes capable of
producing allergic reactions are conserved. (49)

« Milk from other mammals is not nutritionally appro-
priate for use in infants. (49)

« Milk made from almonds, hazelnuts, rice, soy, coconut
and other vegetables is not nutritionally adequate. In fact,
they are juices that are inappropriately called milk since
they do not come from the any mammary glands. They
provide low caloric intake and low bioavailability. (49)

« Soy formulas, unlike the so-called milks of other vege-
tables, are adapted for use by infants. Nevertheless, the
availability of minerals such as zinc, iron, magnesium
and phosphorus may be low due to their phytate con-
tent. In addition, cross-reactions have been reported in
10% to 30% of cases with CMPA. (49)

Cross-reactions with soy-based infant nutritional formulas
have been found in 17.3% of infants with CMPA, regardless
of whether they were positive or negative in tests for cow’s
milk protein specific IgE. (52, 59)

In particular, infants with multiple food allergies and eosi-
nophilic enterocolitis react to soy protein. (60) Not surpri-
singly, specialist groups have different positions on the use
of soy formula for CMPA, but they generally agree that they
should not be used before 6 months of age. (46, 52, 58)

CMPA PREVENTION

The risk of developing allergies has a genetic component
that can be determined by a family factor. Historical data

shows that the incidence of atopic disease is around 15%
but that it is higher in children with a family history of ato-
pic disease. If a family member has an allergy, the risk of
it also occurring in siblings is 10 times greater than in the
general population. (61)

Breast milk is universally recognized as the ideal food
for infants, and breastfeeding as the ideal way to provide
that milk for healthy growth and development of infants.
The World Health Organization recommends that infants
be exclusively breastfed for the first six months of life to
achieve healthy growth and development. After this period,
breastfeeding should continue together with nutritionally
adequate and safe complementary foods until the child is
two years or older. Exclusive breastfeeding has proven to be
the best method for preventing allergies.

Children who are exclusively breastfed have been identified
as having lower risks of developing CMPA. It has also been
observed that if CMPA appears during childhood it is less
severe for breastfed children than for those fed with formu-
las or breast milk and formulas. The reason for this lower risk
is that breast milk has 100,000 times less protein than cow’s
milk, and breast milk also contains immunomodulators. (50)

There is conflicting evidence about whether delaying
the introduction of solid foods into an infant’s diet helps
prevent the incidence of allergies. Some studies suggest
that restriction and delay in the introduction of food can
prevent allergies, (62-64) but other authors argue that
early introduction has no adverse effects and may even be
protective against allergies. (64, 65) In addition, restric-
ting solid foods after a child reaches six months of age can
lead to inadequate nutrient intake, feeding problems, and
growth deficits. (65) In summary, the evidence suggests
that there is no benefit in delaying introduction or impo-
sing a specific restriction on potentially allergenic foods
beyond four to six months. (2)

Meanwhile, prebiotics and probiotics are often marketed
with the promise that they may help prevent allergies. (66,
67) In fact, some studies suggest that mothers who take
probiotic supplements during pregnancy and lactation may
help prevent early atopic disease in infants. (68)

A systematic review has found that children who had
received probiotics acquired greater tolerance of cow’s
milk protein at the end of three years than did children
who received placebos. However, the level of evidence is
low given the quality of the studies included. (69)

There is also evidence to suggest that supplementing EHF
with prebiotics may decrease the incidence of allergic mani-
festations such as atopic dermatitis, recurrent wheezing, and
allergic urticaria in childhood. (70, 71) However, no studies
have been published that demonstrate that this also occurs
with PHF supplemented with prebiotics.

Nevertheless, these data suggest that prebiotics and pro-
biotics are safe and that some evidence indicates that they
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Classify symptoms

v

Moderate

v

v

Severe (anaphalaxis)

v

CMP elimination diet CMP elimination diet
Use of EHF: 2-6 weeks Use of AAF
No
Tolerance > Use AAF for 2-6 weeks
Yes ¢ ¢
Negative
Continue EHF for 6 months < Specific IgE test

Positive ¢

Use AAF for six months

Figure 2. Flowchart for treatment of CMPA. CMPA: cow’s milk protein allergy; EHF: extensively hydrolyzed formula; AAF: amino acid based

formula; IgE: Immunoglobulin E. Modified from reference 2.

can reduce the incidence of allergy even though more tes-
ting is needed to make them a routine recommendation.

Another proposal for modulating CMPA is to induce
changes in the structure of cow’s milk proteins through
thermal treatments of cow’s milk. These studies have
been done in vitro, so their results are not yet conclusive.
Consequently, it is not advisable to offer dairy products
that are boiled, baked or cooked for long periods of time
since they do not offer any demonstrated benefit in terms
of tolerance to cow’s milk protein (Figure 2). (72, 73)

CONCLUSIONS

CMPA can occur in exclusively breastfed infants and for-
mula-fed infants. Since its manifestations are not pathog-
nomonic, a complete medical history with a thorough
examination is the basis of diagnosis. Confirmation using a
skin prick test, serum-specific IgE, or atopic patch test lacks
specificity, so placebo-controlled double-blind dietary cha-
llenges remain the reference treatment. (14)

The debate on the management of CMPA will continue
according to the predominant clinical manifestations and

90 Rev Colomb Gastroenterol / 35 (1) 2020

the context of the patient. Breastfeeding is the best and
cheapest option for feeding healthy children and those
with CMPA. Meanwhile, EHF based on cow’s milk remains
the recommended and preferred therapeutic option while
AAF are reserved for the most severe cases.
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