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Oral food challenge test to confirm the diagnosis
of cow’s milk allergy
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Abstract

Objective: To determine the prevalence of cow’s milk protein allergy in children with symptoms attributed
to cow’s milk intake.

Methods: Sixty-five children with symptoms attributed to cow’s milk intake were studied. Diagnosis was
established after an open oral food challenge test carried out at least 15 days after an elimination diet and absence
of symptoms, with a follow-up period of up to 4 weeks after the test. The children who remained asymptomatic
after this period were considered negative for cow’s milk protein allergy (n = 30), while those whose symptoms
reappeared were considered positive (n = 35).

Results: The median age was 5 months (P 25-75% 2-9 months) in the case group and 7 months (P 25-75%
4-11 months) in the comparison group (p = 0.05). The test did not confirm cow’s milk protein allergy in 46.8% of
the patients with symptoms attributed to cow’s milk intake. A delayed reaction occurred in 77.1% (27/35) of the
cases testing positive, 18/27 in the first week, 3/27 in the second week, and 6/27 in the third week of follow-up. A
statistically significant association was found between cutaneous manifestations and positive test result (p = 0.04).
However, there was no association with digestive and respiratory symptoms.

Conclusion: Our results confirm the need of an oral food challenge test to determine which patients really
have cow’s milk protein allergy and may therefore benefit from a diet free of cow’s milk.
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Introduction

Prevalence of cow’s milk protein allergy (CMPA) is perception) than when using more objective diagnostic
between 2 and 8%.1:2 Results are conflicting and difficult tools, such as the oral food challenge test.3-5
to compare because of the different diagnostic criteria and The natural history of CMPA differs from that observed
study designs used, with prevalence rates being higher when in other food proteins, which occur later in life, since cow’s
based solely on clinical manifestations (usually parents’ milk protein is the first foreign protein introduced into the
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diet of a body that is still maturing its mechanism of oral
tolerance to heterologous proteins, and therefore is more
likely to develop food allergies.®

Thus, it is important to consider the low specificity
of symptoms in the diagnosis of CMPA, as they may also
indicate other disorders such as gastroesophageal reflux
disease, infectious diarrhea, anatomical changes, organic
constipation, etc.6 Moreover, according to evolutionary
medicine, the early use of milk-based formula prevents
contact between the digestive tract and the bioactive agents
contained in breast milk, stimulating the development
of symptoms.? These agents contribute to the immune
maturation and integrity of intestinal mucosa (hindering
the occurrence of CMPA) and assist the maturation of
motor function (impairing the appearance of symptoms of
functional immaturity).7.8

Currently, it is difficulty to establish the diagnosis of
CMPA, showing low or high prevalence, and causing the
impairment of children’s nutrition and family’s quality
of life, especially in cases of misdiagnosis.® Therefore,
further studies using more appropriate criteria are needed
to establish the diagnosis of CMPA. The objective of this
study was to determine the prevalence of CMPA in infants
with symptoms attributed to cow’s milk intake.

Methods

Sixty-six parents of children referred to the outpatient
clinic of Pediatric Gastroenterology, Hospital das Clinicas
(HC), Universidade Federal de Pernambuco (UFPE), Recife
(PE), Brazil, were invited to participate in the present
study. The children had adverse symptoms related to cow’s
milk and milk derivatives consumption by them or their
breastfeeding mothers. The patients had cutaneous (atopic
dermatitis and urticaria), respiratory (cough and dyspnea,
rhinitis) and digestive (regurgitation, vomiting, rectal
bleeding, constipation, diarrhea, and proctitis) symptoms.
Constipation was determined when the child had bowel
movements two or fewer times a week, hard stool, and
painful bowel movement. Rectal bleeding was reported by
parents as the presence of any amount of blood before or
after bowel movement or mixed with the feces. Proctitis was
defined on physical examination by the presence of edema
and erythema, with or without cleft in the perianal region
while the patients or their mothers were still consuming cow’s
milk and its derivatives. The same patient could present with
one or more gastrointestinal symptoms or an association
of these symptoms with skin or respiratory symptoms. The
patients with other diseases of the digestive tract, multiple
food protein allergy, isolated respiratory symptoms and
atopic dermatitis, patients using antihistamines, and very
low weight preterm infants were excluded.

After signing the written consent form, the parents
answered a structured questionnaire containing data on
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the patients’ individual history. Such information was used
to evaluate the symptoms and their relation to cow’s milk
exposure and to record physical examination data, including
assessment of nutritional status and total and specific
immunoglobulin E (IgE, anti-casein, anti B-lactoglobulin,
and anti o-lactalbumin).

Nutritional status was assessed based on age, weight,
and height, as recommended by Gibson.10 Weight was
measured using a digital scale (Filizola™) while the child was
undressed. Length or height was measured using a length
board for children younger than 2 years and a wall-mounted
stadiometer (Tonelli®) while the child was barefoot, keeping
his/her spine and lower limbs aligned. The anthropometric
indices weight-for-age and height-for-age were calculated
using the Epi-Info software, version 3.3.2, based on the
reference values of the Centers for Disease Control and
Prevention (CDC) 2000.1! The cutoff point for underweight
and stunting was percentile < 5.

Total and specific IgE levels were determined using
the 3gAllergy™ Specific IgE Universal Kit and Immulite®
2000 3g, an electrochemiluminescence immunoassay with
two-step reaction based on a liquid phase technology and
coated beads. Total IgE levels were considered high above
the cutoff points according to the age groups (newbornto 1
month: 6.1 IU/mL, 1-2 months: up to 15 IU/mL; 3 months
to 5 years: up to 60 IU/mL), and for specific IgE, the cutoff
point was equal to or above class 3 (3.5 to 17.5 kU/L).

The open oral food challenge test was carried out to
establish the diagnosis of CMPA: children and mothers,
while still nursing, were instructed to follow a diet free of
cow’s milk and its derivatives for at least 2 weeks, using
soy protein isolate formula. All patients followed a pre-test
elimination diet properly. If there was symptom remission,
the children were admitted to the Clinical Pediatrics ward
of HC/UFPE for 24 hours with the purpose of undergoing
the open oral food challenge test modified from Isolauri
& Hill,12 Sampson,!3 and Chapman,!4 as follows: 1) time
0: about 2 mL of cow’s milk was administered to the skin
of the left forearm; 2) time 15’: about 2 mL of cow’s milk
was administered to the perioral region; 3) from the time
30’ every 15 minutes, cow’s milk was gradually offered in
portionsof 1,4, 10, 20, 20, 20, and 25% of the total volume
calculated (0.5 g of cow’s milk protein without lactose/kg)
up to the onset of symptoms. The challenge test was
discontinued when the patients had the same symptom
reported by their family before undergoing the challenge
test, including those patients allocated in the CMPA group.
If there were no symptoms during hospitalization, the
patients continued to consume the usual pre-test amount
of cow’s milk protein, two to three times a day. A weekly
follow-up visit at the outpatient clinic was scheduled to
check for the presence of symptoms up to 4 consecutive
weeks. Those patients who had the same symptom reported
before the challenge test during the follow-up period were
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included in the CMPA group after a 4-week follow-up, and
the patients who had no symptoms were allocated in the
group without CMPA. There were no symptoms different
from those present before the test. The patients without
CMPA were referred to their original health care facilities
for further investigations; while the patients diagnosed with
CMPA were followed up at the outpatient clinic of Pediatric
Gastroenterology of HC/UFPE.

This study was approved by the Research Ethics
Committee of the Center of Health Sciences (CEP/CCS) of
UFPE under the no. 197/06.

The data of 65 patients collected using forms and
additional tests were stored (coding the categorical variables)
in a data file prepared using the statistical software Epi-
Info, version 3.3.2 for Windows, which was used to carry
out the statistical analysis. The ages of the comparison
groups were summarized as medians and compared using
the Mann-Whitney test. The differences between the
categorical variables were determined by the chi-square
test. The statistical tests were considered to be significant
when p < 0.05.

Results

Upon inclusion in the study, the patients’ age was 5
months (P 25-75% 2-9 months) in the CMPA group and
7 months (P 25-75% 4-11 months) in the group without
CMPA (p = 0.05). About 50% of the patients with symptoms
attributed to cow’s milk intake did not confirm CMPA in the
oral food challenge test. In most cases the patients reported
several symptoms at inclusion in the study; however, after
undergoing the oral food challenge test, 24 out of 35 patients
presented with one positive symptom, and 11 out of 35
patients presented with two positive symptoms. A delayed
reaction occurred in 77.1% (27/35) of the cases testing
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positive; 18/27 in the first week, 3/27 in the second week,
and 6/27 in the third week of follow-up.

As shown in Table 1, we found a statistically significant
association between cutaneous manifestations and positive
oral food challenge test. The presence of digestive and
respiratory symptoms was not statistically associated with
the confirmation of the CMPA diagnosis.

Total IgE was high in 17/35 patients (33.8%) in the
CMPA group and in 5/30 (16.7%) patients of the group
without CMPA, but specific IgE levels were high only in
the CMPA group: 3/35 (8.6%) for casein, 3/35 (8.6%) for
o--lactalbumin, and 5/35 (14.2%) for B-lactoglobulin. Two
of them had vomiting and poor weight gain associated
with urticaria, vagal symptoms (pallor and sweating);
and three patients only had urticaria. Figure 1 shows the
number of patients with digestive signs and symptoms in
both groups.
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CMPA = cow’s milk protein allergy; W/o CMPA = without cow’s milk protein
allergy.

Figure 1 - Digestive signs and symptoms of patients after oral
food challenge test

Table 1 - Demographic and clinical characteristics of children with symptoms suggestive of CMPA based on the confirmation of CMPA
CMPA
Patients Yes (n = 35), n (%) No (n = 30), n (%) p
Female 19 (54.2) 18 (60.0) 0.83
Nutritional status
Weight-for-age (percentile < 5) 7 (20.0) 6 (46.2) 0.75
Height-for-age (percentile < 5) 6 (17.1) 1(3.3) *
Symptoms
Digestive 25 (71.4) 22 (73.3) 0.91
Respiratory 9 (30) 0.52
Cutaneous 24 (68.6) 12 (40.0) 0.04

CMPA = cow’s milk protein allergy.

* We did not carry out any statistical tests because the number of patients was not enough to fill out one of the quads.
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Discussion

CMPA was not confirmed by the oral food challenge
test in almost half (46.8%) of the children with symptoms
attributed to cow’s milk intake. The patients reported several
symptoms at inclusion in the study; however, when the oral
food challenge test was carried out, 24/35 patients had one
positive symptom, and 11/35 had two positive symptoms,
confirming that there are excessive complaints related to
cow’s milk intake. Such finding shows that even in the
presence of a clinical history suggestive of CMPA, further
investigations should be performed using the oral food
challenge test to confirm the diagnosis.6:1> CMPA was more
prevalent among the youngest patients, and the frequency
distribution of gastrointestinal, cutaneous, and respiratory
symptoms was similar to that found by Host.16

CMPA occurs in a body that has not developed oral
tolerance. The factors that contribute to the development
of oral tolerance are genetics, intestinal microbiota,
and patient’s age, as well as the factors associated with
antigens.!” Early in life, exposure to food antigens introduced
to the immune system activates regulatory T lymphocytes,
causing suppression of the immune response and induction
of oral tolerance.!8 This process occurs naturally in most
children who are exclusively breastfed, exposing their
intestinal mucosa to low doses of food antigens present in
breast milk, which induce active suppression of immune
reactions by secreting mucous of the transforming growth
factor beta (TGF-beta).!® However, increased intestinal
permeability enables the development of CMPA, particularly
when heterologous protein is offered to children.1®

In addition to being in continuous contact with foreign
proteins during a phase of vulnerable intestinal permeability,
children who are not breastfed do not take advantage of
the benefit provided by the bioactive agents contained
in breast milk for protection against CMPA.” TGF-beta, a
cytokine presentin breast milk, isinvolved in the production
of immunoglobulin A (IgA) by the intestinal mucosa and in
the cell suppression of immune response; reduced levels
of IgA promote allergic sensitization and CMPA.20

The intestinal microflora acquired in the postnatal
period is also required for the development of oral tolerance
and regulatory T lymphocytes’ expression and function.2!
Exclusive breastfeeding is responsible for the bacterial
colonization by the genus bifidobacterium, which actively
participatesin oral tolerance.22 These bacteria are reduced in
children who consume milk-based formulas, thus promoting
the occurrence of CMPA.22,23

About 50% of the patients with symptoms attributed
to cow’s milk intake did not confirm CMPA in the oral food
challenge test. This finding draws attention to the fact
that the presence of symptoms does not always imply the
presence of disease, but it may indicate an evolving functional
maturation process. Therefore, physicians are responsible
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for assessing the parents’ interpretation and differentiating
between good health and disease.’.8:24 It is natural for the
parents to associate the presence of symptoms in young
children with cow’s milk intake because, in most cases, it
is the sole or main food consumed within short periods of
time. The symptoms may depend on the early introduction
of milk-based formula, which impairs the maturation of
the gastrointestinal motor function due to the absence of
stimulation of the bioactive agents of breast milk in the body.”
Thus, the symptoms in healthy infants are probably not a
sign of disease in most situations and they may suggest
a problem of immature functional development, coupled
with the consumption of milk-based formula. Therefore,
regurgitation may result from the increase in time of gastric
emptying and shorter intervals between feedings promoted
by the use of milk-based formulas; diarrhea may result from
solute overloading in the preparation of artificial milk or
overeating at short time intervals; difficult bowel movement
may indicate lack of coordination between intra-abdominal
pressure and relaxation of the pelvicfloorin the first months
of life; constipation may start with the change from breast
milk to milk-based formula or introduction of solids or milk
thickeners; and none of these situations mean that the child
has a disease, instead they are signs of organic immaturity
and/or feeding error.24-27

In practice, laboratory tests (skin test, IgE levels) only
identify the sensitization by means of IgE positivity and
IgE-mediated possible immediate reaction, with negative
results in children with gastrointestinal symptoms and
cell-mediated possible delayed reaction. The IgE level is
associated with persistence of CMPA, particularly in the
IgE-mediated mechanism, and follow-up of patient during
the atopic march, with prolonged duration of clinical
manifestations of CMPA and onset of other future allergic
manifestations.?8:29 Absence of symptoms in the short term,
even in the initial months, suggests a higher likelihood
of developing oral clinical tolerance, which is more often
related to cell-mediated mechanisms.3% Therefore, we cannot
consider that symptomatic patients do not have short-term
CMPA while immune system maturation and oral tolerance
are not reached.28

During a diet free of cow’s milk, those patients who
were not exclusively breastfed used soy protein isolate
formula as a substitute for 15 days before undergoing
the oral food challenge test. Although the literature does
not recommend offering this type of formula to infants
younger than 6 months with gastrointestinal clinical
manifestations, since there is a risk of the patients also
having soy protein allergy (10 to 14% of cases), the clinical
situations mentioned above are characterized by a high
degree of intestinal permeability and severity of clinical
manifestation, severe nutritional impairment (eosinophilic
gastrointestinal disease, food protein-induced enterocolitis
syndrome, allergic proctocolitis), which was not the case of
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our patients, who had isolated symptoms, without presenting
any of these specific clinical conditions.6:31-33 As included
in the Brazilian Consensus on Food Allergy, supported by
international medical associations, these formulas can be
used when managing cell-mediated mild clinical allergies.34
The follow-up of those participants whose oral food challenge
test result was positive showed symptom remission with
favorable clinical outcome.

The oral food challenge test is still the best method to
demonstrate the causal relation between food antigens and
symptoms. Our results corroborate the need of using the
oral food challenge test to determine in a more accurate
manner which patients actually have CMPA and who will
benefit from a diet free of cow’s milk.
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