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ABSTRACT
The diagnosis of cow’s milk allergy (CMA) in infants and young children remains a challenge
because many of the presenting symptoms are similar to those experienced in other diagnoses.
Both over- and under-diagnosis occur frequently. Misdiagnosis carries allergic and nutritional risks,
including acute reactions, growth faltering, micronutrient deficiencies and a diminished quality of
life for infants and caregivers. An inappropriate diagnosis may also add a financial burden on
families and on the healthcare system.
Elimination and reintroduction of cow’s milk (CM) and its derivatives is essential for diagnosing
CMA as well as inducing tolerance to CM. In non-IgE mediated CMA, the diagnostic elimination
diet typically requires 2–4 weeks before reintroduction, while for IgE mediated allergy the time
window may be shorter (1–2 weeks). An oral food challenge (OFC) under medical supervision
remains the most reliable diagnostic method for IgE mediated and more severe types of non-IgE
mediated CMA such as food protein induced enterocolitis syndrome (FPIES). Conversely, for other
forms of non-IgE mediated CMA, reintroduction can be performed at home. The OFC cannot be
replaced by the milk ladder after a diagnostic elimination diet. The duration of the therapeutic
elimination diet, once a diagnosis was confirmed, can only be established through testing changes
in sensitization status, OFCs or home reintroduction, which are directed by local protocols and
services’ availability. Prior non-evidence-based recommendations suggest that the first therapeutic
elimination diet should last for at least 6 months or up to the age of 9–12 months, whichever is
reached first. After a therapeutic elimination diet, a milk-ladder approach can be used for non-IgE
mediated allergies to determine tolerance. Whilst some centers use the milk ladder also for IgE
mediated allergies, there are concerns about the risk of having immediate-type reactions at home.
Milk ladders have been adapted to local dietary habits, and typically start with small amounts of
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baked milk which then step up in the ladder to less heated and fermented foods, increasing the
allergenicity.
This publication aims to narratively review the risks associated with under- and over-diagnosis of
CMA, therefore stressing the necessity of an appropriate diagnosis and management.

Keywords: Amino acid formula, Challenge test, Cow’s milk allergy, Elimination diet, Extensive

hydrolysate, Milk ladder, Oral challenge test, Rice hydrolysate, Soy formula
INTRODUCTION

Cow’s milk allergy (CMA) is one of the most
common and complex food allergies in infants and
young children. It presents with many clinical
manifestations overlapping with other conditions
such as gastro-esophageal reflux and infantile
colic. This results in misdiagnosis and improper
management such as inappropriate prescription of
medications and therapeutic formulas in non-
breastfed infants.1

The prevalence of CMA during infancy was esti-
mated tobe1.9% in a Finnish study, 2.16% in the Isle
of Wight (United Kingdom), 2.22% in a study from
Denmark, 2.24% in the Netherlands, and up to 4.9%
according to Norwegian data.2 The British Society
for Allergy and Clinical Immunology (BSACI)
reported an estimated population prevalence of
CMA between 2% and 3% during the first year of
life.3 The incidence of CMA in exclusively
breastfed infants is in the range of 0.4%–0.5%
according to 2 trials4,5 but might be as high as
2.1% according to a cohort study of 824
exclusively breastfed infants.6 According to the
data by Host et al, not more than 0.5% of the 2.2%
children (meaning only 0.011% of all children)
presented with a challenge proven IgE-mediated
CMA whilst being exclusively breastfed.3,7

As part of the EuroPrevall study,8 823 children
were followed up until the age of 2 years in
Hampshire (United Kingdom), yielding cumulative
incidence estimates of 2.4% (1.4–3.5) for IgE-
mediated CMA and 1.7% for non-IgE-mediated
CMA.9 It remains unclear as to whether these
differences reflect a different genetic background,
a differential patient selection, or both. Other
interfering factors may be confounding variables
such as the difference in the gastrointestinal (GI)
microbiome composition resulting from different
modes of delivery (vaginal delivery versus
caesarean section), feeding, pollution, and the
administration of medication such as antibiotics
and proton pump inhibitors (PPIs) early in life.10

IgE-mediated CMA is typically more easily
recognized than non-IgE mediated allergy due to
symptoms occurring relatively soon (typically
within minutes to 1–2 h) after ingestion of cow’s
milk (CM), and the suspected diagnosis can be
supported by elevated food-specific IgE levels or
skin prick tests.11 Non-IgE CMA is more difficult to
identify because the time interval between inges-
tion and symptoms ranges from a couple of hours
to a few days, and the presentation might mimic
pediatric functional gastrointestinal disorders
(FGIDs), with symptoms like regurgitation, vomit-
ing, diarrhoea, and constipation.3,11 For this
reason, the Cow’s Milk related Symptom Score
(CoMiSS�) was developed to raise awareness
about the fact that such non-specific symptoms
may also be caused by (non-IgE) mediated al-
lergy.12,13 Regardless, it is very important to
accurately diagnose CMA to avoid the negative
consequences either under- or over-diagnosis.

In this paper the WAO DRACMA Guideline
panel, intends to give a narrative overview of pre-
vious literature on the topic and provide experts’
opinions on the disease management. These are
purely based on the personal expertise and judg-
ment of the panel members. The methods under-
lying the guidelines’ development and the panel
endorsed recommendations on CMA diagnosis
and management will be illustrated and thor-
oughly described elsewhere.

Diagnosis

One of the objectives of the WAO DRACMA
Guideline is to propose a unified diagnostic pro-
cess, adaptable to all needs of children with

https://doi.org/10.1016/j.waojou.2023.100785


Volume 16, No. 7, July 2023 3
suspected CMA.14 (This topic will also be covered
in DRACMA VIII and IX). The diagnostic process of
CMA varies based on the health care system, as
well as on the training and availability of health
care professionals (HCPs). According to health
economic data from the United Kingdom from
2010, it took an average of 2–6 visits to the
general practitioner and 2.2 months from the
presentation of typical CMA symptoms until CMA
was considered.15 A “real world” study reporting
about suspicion of CMA in 4 countries (Czech
Republic, Germany, Belgium, and United
Kingdom), found that the mean duration of
symptoms before suspicion of CMA varied
between 6.9 weeks (Belgium) to 24.0 weeks
(United Kingdom), across a heterogeneous
population with respect to age range (12.7
weeks–34.1 weeks).16

The magnitude of CMA under- and over-
diagnosis as well as the nature of health conse-
quences they translate into for patients will be
further expanded in the WAO DRACMA Guide-
lines method paper and in the systematic review of
diagnostic testing accuracy we are conducting to
rigorously inform our decision-making process.
Management of CMA

In the majority of infants with CMA, manage-
ment consists of a three-step approach: i) a 2–4
Fig. 1 Recommended management in infants with cow’s milk allergy. S
week diagnostic elimination diet, ii) a food chal-
lenge for IgE mediated allergy and home reintro-
duction for non-IgE, and iii) a therapeutic
elimination diet. An elimination diet means that all
sources of CM should be eliminated from the diet
of the child. If the symptomatic infant is exclusively
breastfed, breastfeeding should be continued and
the mother should be put on a 2–4 weeks CM-free
diagnostic elimination diet (Fig. 1), after which CM
should be reintroduced.

Under-diagnosis

Because of the non-specificity of symptoms,
children with CMA may not be labelled as such,
and therefore not receive appropriate treatment. A
delayed diagnosis has a detrimental impact on the
child’s health as allergen exposure results in
allergic reaction and an underlying inflammatory
status.8 Additionally, discomfort during food
consumption can lead to feeding difficulties,
further associated with a compromised diet.17 In
symptomatic patients, medications, including
corticosteroids, PPIs and dermatological products
may be prescribed in preference to a CM
elimination diet.18 The concerns about
unwarranted administration of PPIs for “occult
gastro-esophageal reflux” and “infant distress”
have been highlighted in studies, and guidelines
now advise using a CM elimination diet prior to
considering PPIs.19,20 A diagnostic elimination
chematic diagnostic and therapeutic elimination diet.
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diet should only be considered if CMA is truly
suspected, ie, in the presence of other worrying
signs like poor growth. Reflux in the absence of
faltering growth does not warrant an elimination
diet. Treatment of eosinophilic oesophagitis
involves PPIs, swallowed topical steroid
preparations, as well as dietary elimination.21

While food allergic children with asthma are at
higher risk of anaphylaxis, CM is unlikely to be
the cause of wheezing in asthma outside the
context of anaphylaxis. Dermatitis may be
attributed to atopic disease but may also be
symptoms of CMA. Facial eczema was reported
to be associated with development of CMA, but
this does not mean causality.22 Sustained allergic
inflammation resulting from allergic disease, as
observed in CMA, atopic dermatitis and asthma
cause impaired growth hormone release,
malabsorption, increased nutrients’ loss, and
poor sleep quality and quantity.23 Inflammatory
cytokines, particularly interleukin-6 produced by
macrophages and tumour necrosis factor-a, play a
central role in the development of allergic inflam-
mation in atopic disorders. Studies in inflammatory
bowel disease have established that these cyto-
kines negatively impact longitudinal growth in in-
fants.21,24 It follows that, when evaluating an infant
with growth faltering, physicians should consider
IgE mediated and non-IgE mediated CMA.25

Increased gut permeability may increase
nutrients’ demand and vitamin and mineral
deficiencies, which are important cofactors for
catch-up growth.26 Feeding difficulties may
further reduce dietary intake and exacerbate the
effect on growth.17

A delayed diagnosis of CMA is also associated
with economic consequences, because of
increased visits of HCPs and prescriptions of
(ineffective) treatments.1 The burden for parents
increases significantly in direct relation with the
ongoing symptoms and the ineffective
management.27 Ongoing symptoms will have a
negative impact on the quality of life of the
infants and the family.
Over-diagnosis

Over-diagnosis includes children who are
treated for CMA, but who present with symptoms
because of a different condition.These children are
exposed to the harms of an unnecessary elimination
diet. Over-diagnosis of CMA has been associated
with several undesirable consequences, such as
unwarranted elimination diets, and inappropriate
dietary replacements for CM and its derivatives,
which may, in turn, lead to feeding difficulties and
insufficient nutrient intake.17

Non-IgE-mediated CMA presents with a multi-
tude of symptoms, which are very common in in-
fants and shared with other health conditions
(Table 1).28 The over-diagnosis of CMA cannot
therefore be attributable to unclear guidance
alone, but also to ineffective implementation by
healthcare providers.29 In support of this point, in
the United Kingdom it was shown that the
introduction of a simple and inexpensive training
package led to prescription rate increase of
hypoallergenic formulae by 63.2%, while
alternative prescriptions decreased by 44.6%
(P < 0.001), which translated into a reduction by
41.0% (P < 0.001) for all prescribed products
used in primary care setting.1 Although the
authors concluded that “this study shows
promising results for prospective research on a
national scale, including socio-economic impact
and cost-effectiveness”,1 the outcome may as well
suggest over-diagnosis of CMA.30 This
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IgEa Non-IgEa

General Anaphylaxis Colic, irritability

Failure to thrive

Iron deficiency anaemia

Gastro-intestinalc Regurgitation, Vomiting
Diarrhoea

Food refusal

Dysphagia

Regurgitation, vomitingc

Diarrhoeac

Constipation

Anal fissures

Perianal rash

Blood loss

Respiratory c Rhinitis and/or conjunctivitis Rhinitisd

Asthma Wheezingd

Mild dysphonia Chronic coughd

Skin Eczema (atopic dermatitis) Eczema (atopic dermatitis)

Acute urticariac

Angio-oedema

Oral allergy syndrome

Table 1. Signs and symptoms associated with cow’s milk allergyb aPatients may also present with mixed IgE and non-IgE symptoms. bNone of the
symptoms is specific. cUnrelated to infection. dUpper and lower respiratory symptoms are sometimes attributed to non-IgE-CMPA but are not validated by
blinded studies.
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observation illustrates that one of the major
challenges in diagnosing (non-IgE) CMA versus
FGIDs is the wide overlap between symptoms. It
also highlights the fact that HCPs undergo pres-
sure from parents “to do something”. Previous
guidance has been criticized for promoting CMA
over-diagnosis by labelling these symptoms as
possible CMA-symptoms,1,31,32 even though the
mandated dietary reintroductions, necessary for
diagnostic confirmation are seldom performed
(personal experience of the authors).

In a study by Munblit et al, 22% and 43% of
parents reported vomiting and eczema in infants
<12 months old, but CMA could be proven by oral
food challenge (OFC) in only 0.7% of these.33 Very
often, nutritional treatment, including extensive
hydrolysates, is recommended and successful to
alleviate symptoms of FGIDs in infants.34 Many of
the therapeutic formulas contain a partial (whey)
hydrolysate as protein source; however, since
about 50% of the infants with CMA tolerate
partial hydrolysate, symptom improvement upon
receiving such supplements does not rule out
CMA.35 Since there is no specific diagnostic test
properly discriminating between non-IgE medi-
ated CMA and FGIDs, and the recommended di-
etary approach may be effective in both
conditions, this overlap will likely continue. There-
fore, HCPs would be encouraged to properly
follow dedicated guidance and apply a short-term
diagnostic elimination diet followed by reintro-
duction/OFC, before embarking on a long-term
therapeutic elimination diet.
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Although CMA in exclusively breastfed infants is
a rare condition, many breastfeeding mothers are
put on unwarranted elimination diets contributing
to premature and unnecessary discontinuation of
breastfeeding, which might also have negative ef-
fects.7,33 Mothers can also independently, without
medical advice, decide to start an (unnecessary)
elimination diet.

In formula-fed infants, the economic aspect is of
utmost importance because all therapeutic for-
mulas suitable for CMA are much more expensive
than standard infant formulas. From the nutritional
point of view, it is safe to assume that if the volume
of formula intake is adequate based on the infants’
age and weight, there is no safety concern since
the formulas contain all required nutrients.36

Between the ages of 6 and 12 months, when
complementary foods are introduced, intake of
formulas may drop below 500 ml/day, making
the addition of calcium and vitamin D through
fortified foods or supplements essential. An
important consideration in the unwarranted use
of therapeutic formulas is that they have a
different taste, due to the hydrolysis of protein
and amino acids, which has been shown to have
a potential long-term impact on taste
preferences.37,38,39

Another negative consequence of an extended
elimination diet appears at diversification, because
of the limited possibilities, because many solid
foods given to a baby between 6 and 12 months
contain CM. Long lasting elimination diets, espe-
cially over the age of 1 year, can be associated with
nutritional deficiencies, eating disorders and
changes in taste preferences.37,40,41 In children
older than 1 year with CMA who do not achieve
tolerance, supplementation with calcium is
recommended for the entire duration of the
elimination diet. The intake of children with CMA
differs significantly from a milk-consuming diet
with respect to calcium, riboflavin, zinc, and
niacin.42,43 Consuming a CM-elimination diet
during infancy has persistent and long-term effects
on eating habits and food preferences.38 A CM-
elimination group (mean age 11.5 years) scored
significantly higher on "slowness of eating" and on
the combined "avoidant eating behavior"
construct (p < 0.01).38 The number of avoided
foods and symptoms were associated with higher
levels of avoidant eating behavior (p < 0.05).38
The CMA group, who were instructed to avoid
CM products in the first year of life, rated liking
for several dairy foods (butter, cream, chocolate,
full fat milk, and ice cream) significantly lower
than the control group who consumed CM
products during the first year of life (p < 0.05).38

Although there were no significant differences
seen for any other category of food.38

Avoidance of a key food group such as CM
compromises the intake of several nutrients,
hampering the intake of sufficient energy, protein,
vitamins, B, D, and A, minerals (especially calcium)
and trace elements (eg, iron, zinc, and iodine).44,45

Since the absorption of calcium decreases from
30-40% to 10–15% when there is also vitamin D
deficiency, calcium and vitamin D should often
be supplemented in combination.40,46 The
supplementary dose of elemental calcium can
vary from 500 mg/day in infancy and
toddlerhood to 1000 mg/day or more during
adolescence40 depending on the national
guidance and age of the child.47 Regarding
vitamin D supplementation, patients at risk for
vitamin D deficiency had a daily requirement of
400–1000 IU in the first years of life and 600–
1000 IU from 1 to 18 years again depending on
the national guidance and age of the child.47,48

Particular attention must be paid to protein-
energy intake,40 as in a series of 130 children
with a median age of 23.3 months and multiple
allergies (mainly CM, soy, and egg) only 68.2%
met the requirements for energy and 50.0% for
protein.44 However, with appropriate nutrition
counselling, children with food allergies reach
the recommended levels of nutrients intake
similarly to non-allergic children without a nega-
tive health impact.36,41,49

Carbohydrate and fat intakes may also be
inadequate during an exclusion diet necessitating
alternative sources in older children.42,43,49 In a
cohort of 91 children with a mean age of 18.9
months (95% Confidence Interval 16.5–21.3), the
plasma levels of linoleic, docosahexaenoic, and
arachidonic acid lower compared to controls,49

suggesting that also these nutrients should be
monitored while on elimination diets.

To prevent malnutrition in children with CMA,
professional dietary advice is essential to ensure
appropriate substitution of dairy products.27
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Several studies have found improved nutrient
intake in CMA children who receive dietary
advice from a dietitian compared to those not
receiving nutritional counselling.45,50

In the rare case CMA is suspected in a breastfed
infant, the mother has to follow a strict CM elimi-
nation diet, necessitating often counselling by a
dietitian and a specific management, for example
receiving calcium and vitamin D
supplementation.7

In clinical practice, during the diagnostic pro-
cess of CMA, some children undergo the elimina-
tion of milk in all its forms, including the baked
one, but also the elimination of all bovine proteins.
This practice is not evidence-based and lacks a
rational justification as less than 20% among those
with IgE CMA are also allergic to beef.51

Specifically, the latter is associated with an
allergy linked to bovine serum albumin, but the
beef allergen is quite labile to temperature and
digestion.52,53,54 So, cooking or baking beef
destroys this allergen. It has been shown that
practically all children allergic to beef do tolerate
well-cooked beef meat.55 This is especially true if
the meat is industrially prepared in a
homogenized or freeze-dried form. As a conse-
quence, it is not recommended to eliminate beef
in CMA children who have not reacted to meat. In
case meat has not been introduced, it can be
introduced to all children allergic to milk in its
thermally treated forms. This is particularly true in
those already fed lamb which has shown an
extensive cross-reactivity with beef.56
RE-INTRODUCTION TO DIAGNOSE CMA

Short-term diagnostic elimination diet

The standard procedure to diagnose CMA is an
OFC after a 2–4 weeks elimination diet in non-IgE
mediated allergy CMA. Although the dietary
response in IgE mediated allergy may be faster, a
similar duration of diagnostic elimination diet in
IgE and non-IgE mediated allergy is usually
advised.57 While in IgE mediated CMA, the OFC
should be performed under medical supervision,
the reintroduction in non-IgE allergy can be typi-
cally done at home. A confirmatory OFC is not
recommended in patients with a history of
anaphylaxis and in FPIES, unless there is uncer-
tainty whether CM was the causative food.57,58

Although a double blind placebo controlled food
challenge (DBPCFC) is the gold standard and
best scientific approach, for practical and
economic reasons an open milk challenge is
recommended in infants. The DBPCFC is advised
for scientific reasons and in case of a doubtful/
inconclusive open challenge. It is important to
continue a daily milk challenge with at least
200 ml/day for one week.57,58,59 The multi-step
milk ladder is not a substitute for an oral food
challenge (OFC) and is also not recommended for
use to confirm a CMA. However, starting the rein-
troduction from a baked form of milk followed
within 3–4 days by liquid milk is an accepted
alternative approach for the caregivers who are
apprehensive about retrying liquid milk.
Therapeutic elimination diet

In case the OFC confirms the diagnosis of CMA,
a therapeutic elimination diet for at least 6 months
or up to the age of 9–12 months (whatever of both
is reached first), is usually recommended.57 This is
based on the observation that many infants with
CMA become tolerant at this age, especially in
case of non-IgE allergy.8 However, there is little
to no scientific evidence in merit.60,61 No
rigorous clinical studies were performed either to
determine the best age to reintroduce CM or test
the best duration of the therapeutic elimination
diet.

A small study from Brazil reported that 80% in-
fants with suspected CM proctocolitis tolerated



Milk ladder Liquid milk

IgE mediated CMA

Setting � Usually under physician supervision
in a medical setting

� Selected cases might be considered
for home reintroduction

� younger than 3 years
� without previous history of
anaphylaxis or wheezingfrom any
causes

� skin prick test whealdiameter less
than 8 mm for cow’s milk

� Usually under physician supervision in a
medical setting

� At the physician discretion, home
introduction might be considered for
children who are known to tolerate milk in
baked products and had mild symptoms to
large amounts of liquid milk in the past

Pros � Up to 70% of children who react to
liquid milk, tolerate milk in a form of
a baked product

� High chance of success
� Minimizes unnecessary milk
elimination when access to food
challenges is limited

� Straightforward
� Short period
� Easy to find products

Cons � Prolonged process, more labour
intense

� Some forms of baked foods may not
be appropriate for young infants

� Children who react to baked milk
tend to have more severe symptoms
and higher risk of anaphylaxis

� More allergenic form of milk might induce
uncomfortable symptoms

� Children with feeding difficulties might
refuse to try a new food in a medical setting
under time constraint

Non-IgE mediated CMA: FPIAP, FPE

Setting � Usually done at home
� Helpful when caregiver
apprehensive/worried about
reintroduction

� Can be done at home as symptoms are
usually delayed, e/g., appear after few days

� Typically lower GI tract involved: bloody
stool, diarrhoea, discomfort

Pros � Starting from less allergenic forms of
foods at lower doses

� Milder symptoms

� Straightforward
� Short period
� Easy to find products

Cons � Prolonged process
� More labour intense
� Some forms of baked foods may not
be appropriate for infants and
young children

� More allergenic form of milk might induce
uncomfortable symptoms

� Non-IgE mediated CMA: FPIES

Setting � Typically under physician
supervision in a medical setting

� Those with mild symptoms to large
amounts of liquid milk might be
considered for a very gradual home
introduction

� Typically under physician supervision in a
medical setting

Pros � Some children with milk-FPIES might
tolerate baked milk

� Clear indication of tolerance/reactivity
� Short process (1 day)

(continued)
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Milk ladder Liquid milk

� More gradual, starting from lower
doses of baked milk

� Home setting usually more
comfortable for infants and young
children, more likely to try a new
food in a familiar environment and
unlimited time

� Might induce milder symptoms from
lower GI tract compared to violent
vomiting in acute FPIES

� Easy to find foods

Cons � Unclear what % of FPIES patients is
tolerant to baked milk

� If tolerate baked milk, will need
another trial for liquid milk

� Risk of FPIES symptoms at home
� Unclear if symptoms to baked milk
would be milder than to liquid milk

� Prolonged process, labor intense on
the part of a caregiver

� Some forms of baked foods may not
be appropriate/well accepted by
infants and young children

� If introduction stopped for mild,
non-specific GI symptoms, it may
result in unnecessary prolonged
elimination of milk from diet

� Larger dose might induce more violent
vomiting

� Usually intravenous access is required and
can be difficult to secure

� Child may refuse to eat the new food in an
unfamiliar setting and under time constraint

Table 2. Reintroduction of cow’s milk proteins following a period of therapeutic elimination diet Legend: GI, gastrointestinal; FPIAP, food protein-
induced allergic proctocolitis syndrome; FPE, food protein-induced enteropathy; FPIES, food protein-induced enterocolitis syndrome.
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CM by median age 6.3 months, suggesting that in
case of food protein induced allergic proctocolitis
(FPIAP), reintroduction attempts after age 6
months may be considered.62 This issue needs
further attention since a large cohort study
reported that CM FPIAP was associated with
increased risk of developing IgE-CMA [adjusted
odds ratio 5.4 (95% CI 1.4–20.8)] and raised con-
cerns about the potential role of delayed intro-
duction in IgE-CMA development across this
vulnerable population.63,64 The presence or
absence of other atopic manifestations should
guide the health care practitioner (HCP) to start a
diagnostic elimination diet or "watch and wait"
for 1 month since the haematochezia disappears
spontaneously in many breastfed infants.65 So,
while formula fed infants presenting with FPIAP
should be put on an elimination diet, if the infant
is breastfed, mothers should not immediately be
put on an elimination diet because the
haematochezia often disappears
spontaneously.57 If a diagnostic elimination diet
is commenced, it is essential to reintroduce CM
in the maternal diet and/or infant diet after 2–4
weeks, to avoid the unnecessary elimination.57

The rates of resolution for IgE-mediated CMA
may be more delayed than for non-IgE CMA. An
OFC to establish tolerance is necessary in most
cases of IgE-mediated CMA and FPIES if the pa-
tient has been avoiding CM strictly.

If the reintroduction after the therapeutic elimi-
nation diet causes symptoms, there is consensus to
continue the elimination diet for another 3 to 6
months, and then reintroduce CM again. However,
there is no evidence supporting this recommen-
dation as this was never studied. In IgE mediated
CMA, if there are still detectable levels of specific
IgE, reintroduction has to be performed under
physician supervision in a medical setting, espe-
cially if the initial symptoms were severe. In case of
mild to moderate non-IgE mediated CMA, the
reintroduction can be performed starting with
small volumes of milk after the initial therapeutic
elimination diet, according to the milk ladder rec-
ommendations.66–69
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Reintroduction after the diagnosis is established
and a period of avoidance-therapeutic elimination
diet

Ladders used for gradual reintroduction of food
allergens into a food allergic individual’s diet are
increasingly being used internationally.70 The
formal milk-ladder can be used for reintroduction
in non-IgE mediated food allergy (FPIAP, and food
protein induced enteropathy—FPE) and might be
considered in carefully selected cases of IgE-
mediated CMA and CM-FPIES to evaluate for
tolerance after a period of therapeutic elimination
diet (Table 2).60 In the milk ladder, cooked or
baked milk is first introduced in small quantities,
followed by higher doses of less thermally
processed milk. The step-up is slow and gradual.
There is not minimum or maximum time during
which the ladder should be completed or how
long each step should take as it is adjusted on
individual patients’ factors such as history, re-
actions, age, type of cow’s allergy, and other clin-
ical factors. Children may be tolerant to cooked or
baked milk but still reacting to milk that was not
heated. Milk in the form of processed yoghurt is
also better tolerated.61 Standardization regarding
the foods included in the ladder and medical
considerations are required to practice patient-
centered care, best assist patients and families,
and ensure safety.

Oral immune therapy (OIT) is limited to patients
with IgE-mediated CMA and is the method of
choice for preventing anaphylaxis and severe
response to accidental exposure. OIT consists of
daily ingestion of increasing doses of the allergen
during the up-dosing phase, and ingestion of a
constant dose during the maintenance phase
based on specific tailored protocols.70 OIT in
children with severe and persistent CMA deserves
consideration, but currently this approach should
be reserved for selected patients and restricted to
specialized centers.
CONCLUSION

The diagnosis of CMA remains challenging as
both under- and over-diagnosis are associated
with negative health outcomes and economic
consequences. Based on current knowledge we
would suggest diagnosing CMA by reintroducing
CM 2–4 weeks after a diagnostic elimination diet at
home in non-IgE mediated allergy and with a su-
pervised formal OFC in IgE mediated CMA and
FPIES. We would not suggest going through the
extended milk ladder after a diagnostic elimination
diet. If the re-introduction or OFC caused symp-
toms, a therapeutic elimination diet would be
optimal for at least 6 months or up to the age of 9–
12 months, whichever is reached first. In IgE
mediated allergy, reintroduction to establish
tolerance should be guided by the severity of
symptoms and specific IgE and/or skin prick test.
The appropriate timing for re-introduction of CM
in the diet after the therapeutic elimination diet
remains debatable as no randomized controlled
trials (RCTs) were performed for this primary
endpoint. After the age of 1 year, re-introduction
with baked or cooked milk, according to a milk
ladder adapted to local dietary habits, is prefer-
able. There is a non-evidence based consensus to
reintroduce CM every 3 to 6 months if symptoms
persist after the initial therapeutic elimination diet
during 6 months or up to the age of 1 year.
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