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Background: Food allergies affect 4%–6% of the pediatric 
population and are often present within the first 2 years of 
life. Cord blood cells and cytokines in high-risk infants can 
predict allergic problems; however, their predictive value 
remains unclear.
Purpose: This study aimed to determine whether a cow's 
milk allergy in infants can be predicted using a basophil 
activation test (BAT) of cord blood samples by stimulating 
basophils with milk protein antigens (cow's milk and 
casein).
Methods: We collected cord blood during the birth of 
30 mother-child pairs and immediately analyzed BAT 
stimulated with milk protein antigens. One year later, we 
compared the results of those infants who developed an 
allergy to those who did not.
Results: We found that infants with a casein-BAT value 
≥2.6 were 33.2 times more likely than those with a casein-
BAT value <2.6 to develop food allergy symptoms within 
the first year of life (P=0.03).
Conclusion: High casein-BAT values in cord blood may 
predict the development of food allergies during the 
first year of life. Although no association with cow's milk 
sensitivity has been found, casein sensitivity may indicate 
food allergy risk. However, further studies are required to 
confirm this association.
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Key message
Question: Can a basophil activation test (BAT) of cord blood 

predict a cow's milk allergy?
Finding: Infants with a high casein-BAT value were more 

likely to develop food allergy symptoms in the first year, 
whereas cow’s milk BAT showed no predictive association.

Meaning: Cord blood casein BAT may help identify new
borns at increased risk for early-life food allergies, enab
ling closer monitoring and preventive strategies, althou
gh larger studies are needed for validation.

Introduction

Food allergies manifest in approximately 4%–6% of the 
pediatric population and frequently present symptoms 
within the first 2 years of life.1,2) The most common food 
antigens are cow’s milk, hen’s egg, wheat, peanuts, tree 
nuts, and seafood.3,4) The diagnosis of immunoglobulin 
E (IgE)-mediated food allergy includes detailed clinical 
history, skin prick test (SPT), and serum-specific IgE (sIgE) 
measurements; however, in suspicious cases, the diagno
sis should be confirmed with oral food challenge (OFC). 
Nonetheless, OFC is a time- and staff-intensive procedure 
and carries a risk of severe reactions, which may lead to 
anaphylactic shock.5)

The basophil activation test (BAT) is a flow cytometry 
test that measures the expression of activation markers on 
the surface of blood basophils. The BAT has been shown 
to reflect the allergic status of patients sensitized to food, 
inhalant, and insect venom antigens and has gained 
importance in eligibility for a specific therapy and monito
ring of the response to therapy for an allergy.6) The blood 
sample taken is compared with the suspected antigen 
in a tube, which prevents patients from being exposed 
to the antigen under investigation. For patients and their 
families, it is a potentially safer and preferable test because 
there is no chance of an allergic reaction that could result 
in anaphylaxis.
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Studies have shown that cord blood cells or cytokines in 
high-risk infants predict allergic diseases such as recur
rent wheezing attacks later in life.7-9) One of the discussed 
cell populations in predicting allergic outcomes is basophil 
progenitor cells in cord blood; however, it is still unclear 
whether these cells have predictive value.8,10) It could 
be crucial in newborns to anticipate the food allergies 
that will manifest later to avoid severe reactions like 
anaphylaxis. The aim of this study is to determine whether 
cow’s milk allergy (CMA) in infants can be predicted using 
BAT with cord blood samples by stimulating basophils 
with milk protein antigens (cow’s milk and casein). CMA 
is most frequently caused by caseins, but they can also 
be promoted by whey proteins.11) CMA is defined as a 
reproducible adverse reaction to one or more cow’s milk 
component proteins.12)

Basophils are expected to be sensitized earlier for a posi
tive result in a BAT test and its reactivity to an unexposed 
food is not an expected reaction in a cord blood sample, 
however several studies have shown that, newborns may 
develop sensitivity because of environmental factors and 
epigenetic changes during the mother's pregnancy.7) As 
not all children born to parents with allergies will develop 
allergic disorders, and not all children with allergies will 
be born to parents with atopy, this study may allow for 
individualized monitoring of mother and baby carrying a 
high risk for food allergies.

Methods

1. Study population and sample collection
The study included 30 mother-child pairs who had 

applied to the Akdeniz University Faculty of Medicine 
Hospital between May and July 2023. Pregnant women 
who had immunologic diseases (other than allergic disea
ses) or were receiving immunosuppressive treatment 
were excluded from the study. Maternal demographic 
characteristics (gestational age, number of pregnancies, 
week of pregnancy, delivery method, regular medication, 
use of vitamins and iron during pregnancy, diet during 
pregnancy, history of familial atopy, number of people 
living in the house, family education, place of residence, 
smoking within the house, presence of pets) were evalua
ted using a comprehensive set of questionnaires.

Following the birth and clamping of the umbilical cord, 
the maternal side of the cord was clamped, and a total of 
60 mL of cord blood was collected, which was transferred 
within 8 hours to the laboratory for analysis.

Families were called by phone 12 months after birth, 
information on children’s demographic characteristics 
(gender, birth weight, time of birth, mode of birth, feeding 
method, duration of breastfeeding, whether formula was 
given, time of starting formula, duration of formula, addi
tional disease, vaccination status, medications used), and 
allergic outcomes (whether allergy symptoms developed) 
were obtained from questionnaires. In the survey, food 
allergy was defined as experiencing any rash, swelling, 
itching, shortness of breath, runny nose, sneezing, increa
sed eczema symptoms, vomiting, abdominal cramps, rest
lessness, or mucus or blood in the stool within a few days 
after consuming any food and recurrence of symptoms 
following a rechallenge. Patients who stated that they had 
developed an allergy were invited to our center to perform 
SPT and/or sIgE. In case of rejection of the test, a history of 
rechallenge was considered positive for IgE-mediated food 
allergy, which developed in a few hours. At the end of the 
study, mother and baby data and cord blood results were 
evaluated mutually.

2. Preparation of cord blood samples and BATs
The study utilized the BÜHLMANN Flow CAST kit 

(Catalog No: FK-CCR-U; BÜHLMANN Laboratories AG, 
Switzerland) as the primary tool for BAT. The kit was used 
according to the manufacturer’s instructions. Antigens 
used for stimulation included Milk (BÜHLMANN BAG-F2 
Cow’s Milk, BÜHLMANN Laboratories AG) and Casein 
(BÜHLMANN BAG-F78 Casein, BÜHLMANN Laboratories 
AG). Staining reagent containing anti-CCR3-PE and anti-
CD63-FITC was used.

During the antigen stimulation phase of the BAT, the 
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recommended doses for the antigens were reviewed to 
identify the optimal stimulation concentration. To deter
mine the optimal dose for this study, a range of concen
trations (10, 20, 22.5, 50, and 100 ng/mL) were tested. No 
significant differences in positive or negative responses 
were observed between the 22.5 ng/mL, 50 ng/mL, and 
100 ng/mL doses. Consequently, the study proceeded with 
the 100 ng/mL dose, which is more commonly used in the 
literature.6,13-15)

3. Test procedure
The BAT was conducted as follows (Fig. 1):
(1) EDTA (ethylenediaminetetraacetic acid)-anticoagula

ted whole blood was collected and mixed thoroughly by 
gentle inversion.

(2) Fifty microliter of the antigen solution at the selected 
concentration was added to appropriately labeled test 
tubes.

(3) Stimulation buffer (100 µL) and 50 µL of whole blood 
were then added to the tubes.

(4) The mixture was gently vortexed and incubated for 15 
minutes at 37°C.

(5) Following incubation, 20 µL of staining reagent 
containing anti-CD63-FITC and anti-CCR3-PE antibodies 
was added.

(6) The samples were lysed using prewarmed lysing 
reagent and centrifuged at 500 × g for 5 minutes.

(7) The cell pellet was resuspended in wash buffer, 
vortexed, and analyzed by flow cytometry within the 
same day.

4. Positive control
The kit includes 2 positive controls: anti-FcεRI mono

clonal antibody and N-formyl-methionyl-leucyl-pheny
lalanine (fMLP). The anti-FcεRI monoclonal antibody 
mimics the antigen-induced cross-linking of IgE receptors, 
while fMLP serves as a non-specific basophil activator. 
According to the manufacturer's protocol, activation of at 
least 10% of basophils with either control indicates the test 
is evaluable. Internal evaluations have shown that the anti-
FcεRI control achieves robust activation rates, ensuring 
the reliability of the assay.

Flow cytometric analyses were performed using the 
BD Accuri C6 flow cytometer. Data analysis was perfor
med using a flow cytometer equipped with a 488-nm 
argon laser. Basophilic cells were selected out of the lym
phocyte population using anti-CCR3. CD63 expression 
was assessed as an indicator of basophil activation, and 
results were expressed as the percentage of CD63-positive 
basophils among the total gated basophils. The BAT score 
was defined as the percentage of activated basophils to 
total gated basophils [100×(CD63+basophils)/(total gated 
basophils)].

Fig 1

Fig. 1. Workflow of basophil activation test assay. fMLP, formyl-methionyl-leucyl-phenylalanine; FITC, fluorescein 
isothiocyanate; FMO, fluorescence minus one; SOP, standard operating procedure; RBC, red blood cell; BAT, 
basophil activation test; Q1-UR, quadrant 1-upper right; CCR3, C-C motif chemokine receptor.
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5. Ethical approval
The study was approved by the ethics board (KAEK-

2022/321) at the University of Akdeniz, Turkey.

6. Statistics analysis
All statistical analyses were performed using SPSS ver. 

16.0 (SPSS Inc., USA). Descriptive statistics for the qualita
tive variables are expressed as frequencies and percen
tages. Univariate analyses for potential prognostic factors 
such as sex and birth weight were performed using the 
chi-square and Fisher exact test. Variables with P values of 
<0.200 were included in the multivariate analysis (binary 
logistic regression analysis). Associations were expressed 
as hazard ratios and 95% confidence intervals (CIs). Statis
tical significance was set at P<0.05.

No prior effect-size estimates were available for cord 
blood BAT in the literature; therefore, no a priori sample-
size calculation was performed. After data collection, we 
computed post hoc power for the association between 
casein BAT (≥2.6 vs. <2.6) and 12-month food allergy symp
toms using G*Power v3.1.9.7 (exact test for 2 independent 
proportions, 2-sided; α=0.05; n=9 vs. 21; control proportion 
0.38).

Results

A total of 30 mother-child pairs were included in the 
study. Demographic characteristics of the study partici
pants are shown in Tables 1 and 2. Postnatal age at the time 
the survey was carried out had a mean of 13.6 ±1.5 months. 
All of the cases were born with normal birth weights, 
and most underwent cesarean section delivery (Table 1). 
The majority of them were breastfed but not exclusively, 
mostly for at least 6 months. Formula was also used in 
about one-third of the cases, primarily during the first 3 
months (Table 1). Allergic symptoms mostly emerged after 
the 6th month of birth (Table 1).

Mother, father, and sibling atopy rates were 26.7%, 13.3%, 
and 13.3%, respectively. Of the mothers, just 17% were 
taking regular medication, and 60% had been exposed to 
smoke during pregnancy. Only a small group of cases (17%) 
had pets at home (Tables 1 and 2).

It was found that 9 of the cases (30.0%) developed symp
toms of food allergy, and 8 of them had CMA. Two of the 
cases with CMA were diagnosed with a history of CMA 
and SPT (Table 3). Six cases had a convincing history of 
allergic reactions following the ingestion of cow’s milk 
protein; however, only 3 of them gave consent for SPT 
and no evidence of sensitization observed (casein was not 
included in any of the SPTs performed in our city in that 
period) (Table 3).

We compared the 2 groups, cases developing allergies 

or not, with univariate analysis (Table 4). Variables with P 
values of <0.200 were cases fed with formula, atopy in the 
family, nutrition type during pregnancy, smoking during 
pregnancy, neutrophil-to-lymphocyte ratio (NLR), and 

Table 1. Demographic characteristics of the studied infants 
(n=30)
Characteristic Value

Sex
Female 15 (50.0)
Male 15 (50.0)

Birth weight (g) 3,227±440
Type of birth

Vaginal delivery 8 (26.7)
Caesarean section 22 (73.3)

Age at the time of survey (mo) 13.6±1.5
Nutrition

Breastmilk
No 2 (6.7)
Yes 28 (93.3)

Duration of breastfeeding (mo)
≤6 4 (13.3)
>6 26 (86.7)

Formula
No 20 (66.7)
Yes 10 (33.3)

When the formula was first introduced?
≤12 wk 8 (80.0)
>13 wk 2 (20.0)

Duration of formula use (mo)
≤6 5 (50.0)
>6 5 (50.0)

Vaccination
Incomplete 2 (6.7)
Age-appropriate 28 (93.3)

Drug use
Vitamin D 30 (100)
Iron 26 (86.7)
Probiotics 5 (16.7)
Other drugs 3 (10.0)

Siblings
No 10 (33.3)
Yes 20 (66.7)

Sibling atopy
No 16 (53.3)
Yes 4 (13.3)

Food allergy in the family
No 19 (63.3)
Yes 11 (36.7)

Allergy symptom
No 21 (70.0)
Yes 9 (30.0)

Age of symptom onset (mo)
<6 3 (33.3)
≥6 6 (66.6)

Values are presented as number (%) or mean±standard deviation.
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however, there was a significant statistical difference 
in the comparison of casein-BAT, with casein BAT ≥2.6 
present in 8 of 9 infants (88.9%) who developed food al
lergy symptoms and in 8 of 21 (38.1%) of those without 
symptoms (P=0.017). With one exception, all cases that 
developed an allergy exhibited a casein-BAT score of 2.6 or 
higher. The case with a low casein-BAT score was followed 
for recurrent wheezing and flare-up of atopic dermatitis, 
and the rest of the allergic cases were followed up for 
allergic skin lesions (Table 3). Since the receiver operating 
characteristic (ROC) analysis did not identify a statistically 
significant cutoff value for casein-BAT (area under the 
curve=0.651, P=0.197), it was not possible to determine an 
optimal threshold for classification. Therefore, casein-
BAT values were dichotomized based on the median and 
included as a categorical variable in the logistic regression 
analysis.

Risk factors were determined by creating a regression 
model using formula use, nutrition during pregnancy, 
family atopy, smoking during pregnancy, NLR, and casein-
BAT. It has been found that cord blood casein-BAT score of 
2.6 or higher increases the risk of developing food allergy 
symptoms in the first year of life by 33.2 times (P=0.03) 
(Table 5).

We computed a post hoc power for the observed associa
tion between casein BAT ≥2.6 (vs. <2.6) and 12-month food 
allergy symptoms using GPower v3.1.9.7 (exact uncondi
tional test for 2 independent proportions, 2-sided; α=0.05; 
n=9 vs 21; control proportion=0.38); the achieved power 
(1–β) was 0.93.

Discussion

Because intrauterine factors are considered to play a role 
in the developmental origins of many diseases, including 
food allergies, there has been interest in analyzing cord 
blood for possible biomarkers of atopic disease.7,8,16) Fin
ding abnormalities in many of the cellular and genetic 
components of cord blood in children who are at risk of 
atopy is the main objective of biomarker research. Several 
possible cord blood biomarkers of atopic risk have been 
identified, such as level of total IgE, decrease in the ratio 
of T-helper cell type 1 (Th1) to type 2 (Th2), low interleukin 
(IL)-10 (a Th1-related cytokine), increased CCL22 (a Th2-
related chemokine), decreased frequency and function of 
Tregs, and lower levels of IL-12 and IL-15, which have been 
associated with allergic diseases, such as atopic dermatitis, 
food allergy, and recurrent wheeze.16-20) However, the fin
dings have been inconclusive at the moment, and there 
is particularly a lack of evidence regarding prospective 
studies.

casein-BAT score. As the median values of cow's milk BAT 
and casein-BAT were 4.1 (0.1–24.6) and 2.6 (0.1–15.0), we com
pared the 2 groups according to these median levels (Table 
4). No difference was found for cow's milk BAT (P=0.69); 

Table 2. Demographic characteristics of studied infants' parents 
(n=30)
Characteristic Value

Maternal age (yr) 30.1 (21.0–38.0)
Maternal atopy

No 22 (73.3)
Yes 8 (26.7)

Maternal education
Secondary education and less 15 (50)
High school and higher 15 (50)

No. of pregnancies
1 7 (23.3)
≥2 23 (76.7)

Maternal smoking during pregnancy
No 26 (86.7)
Yes 4 (13.3)

Passive smoke exposure during pregnancy
No 12 (40)
Yes 18 (60)

Vaccination during pregnancy
No 6 (20)
dT 24 (80)

Nutrition during pregnancy
Healty 25 (83.3)
With additives 5 (16.7)

Regular medication of the mother
No 25 (83.3)
Yes 5 (16.7)

Father atopy
No 26 (86.7)
Yes 4 (13.3)

Father education
Secondary education and less 16 (53.4)
High school and higher 14 (46.6)

Siblings
No 10 (33.3)
Yes 20 (66.7)

Siblings atopy
No 16 (53.3)
Yes 4 (13.3)

Place of residence
City center 14 (46.7)
Rural 16 (53.3)

No. of people in the house
<4 9 (30)
≥4 21 (70)

Keeping of pet
No 25 (83.3)
Yes 5 (16.7)

Values are presented as median (range) or number (%).
dT, diphtheria and tetanus toxoid
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Allergic reactions and anaphylaxis are the result of mast 
cell and basophil activation and degranulation. Results 
from both humans and mice have shown that basophils 
are present in circulation from birth; however, mast cells 
emerge only in the skin during embryonic stages, which 
appear to be immature and unable to respond to IgE until 
after birth.21,22) In neonates, basophils are more readily 
available cells in the peripheral blood than mast cells 
and are, therefore, more accessible for testing even in the 
cord blood.23,24) This advantage of basophils in neonates 
and the relationship of BAT with various allergic diseases 
provided the rationale in our research for studying BAT 
in cord blood.5,8) While neonatal basophils theoretically 
need to be sensitized before they can respond to casein, 
further studies are needed to determine how basophils 
of some of our cases had a response to casein. Even 
though it is unknown if basophils are sensitized with 
sIgE before birth, studies have shown that basophils are 
highly sensitive to some antigens and have a high level of 
FcεRI expression in utero.25,26) Understanding how BAT 
functions in this context could yield valuable insights into 
the development of allergic conditions later in life.

BAT evaluates blood basophils following their exposure 
to specific antigens or controls.6,27) When activated, baso
phils increase the expression of various activation mar
kers on their surface, which can be quantified using 
flow cytometry.6) The most commonly utilized marker 
for assessing basophil activation is CD63, a lysosomal-
associated membrane protein. CD63 is initially located on 
the membrane of secretory lysosomes within the basophil 
but becomes expressed on the cell's plasma membrane 
during degranulation, which makes it the most frequently 
used marker to assess basophil activation.6) Despite its 
use to diagnose and monitor allergic diseases, BAT has 
several limitations. As well as the standardization issue, 
it also requires large volumes of fresh blood and needs 
to be processed immediately. In our study, we studied 
30 mother-child pairs who consecutively applied to our 
center for birth and gave informed consent for collecting 

the cord blood samples to study BAT and to conduct a 
questionnaire at the end of the first year. Initially, our 
study aimed to evaluate responses to cow's milk and 
casein using the BAT test and examine the potential 
development of CMA during follow-up. However, our 
findings revealed that BAT by cow's milk was not linked to 
subsequent milk or food allergies. Instead, we discovered 
that BAT specifically triggered by casein was associated 
with a higher likelihood of developing food allergies later 
on. This may be important in cases where close monito
ring for food allergies is required, and earlier introduction 
of complementary foods may be considered in view of 
tolerance development.

Although cord blood analysis is a popular method of 
study to measure allergy risk in later stages of life, to our 
knowledge, the BAT has never been used as a method in 
cord blood. Although the use of BAT in clinical practice is 
promising, there is still a need for standardization.5) Even 
though some efforts have been made, the main unmet 
need is to establish a cutoff value for each antigen.28) 
Although we were unable to determine a cutoff value for 
casein-BAT, we showed on the basis of the median value 
that food allergies occurred more frequently in the first 
year in people with casein-induced basophil activation 
values of 2.6 and above. It is noteworthy that one patient 
who developed an allergy exhibited a score lower than 
2.6 and had a history of recurrent wheezing and flare-ups 
of atopic dermatitis. In contrast, the remaining allergic 
cases had a score of 2.6 and above, and all were followed 
up for allergic skin lesions. Basophils play an important 
role in the pathogenesis of allergic skin lesions and the 
high BAT score in the cord blood of these patients suggests 
that basophil sensitivity may be present from birth. Other 
cases with high casein-BAT scores did not have allergies in 
the study period; however, these patients will be monito
red longer to see if they develop allergies.

Out of the 9 cases where allergies developed, SPT was 
conducted in 5 instances. The allergens were identified in 
3 of these SPTs (hen's egg, strawberry, banana, and cow's 

Table 3. Infants with allergies
No. Recurrent allergic reactions Onset age (mo) SPT/sIgE History of cow’s milk allergya) Cow’s milk BAT Casein BAT

1 Wheezing, atopic dermatitis flare-up 10 NA Positive 0.10 0.10
2 Atopic dermatitis flare-up 2 Negative Positive 2.4 5.6
3 Urticaria 11 Negative Negative (strawberry) 2.5 2.6
4 Urticaria 10 NA Positive 4 2.6
5 Urticaria, angioedema 10 Banana, apple Positive 4.5 4.3
6 Atopic dermatitis flare-up   7 NA Positive 7.4 7.3
7 Urticaria  6 Cow’s milk, egg Positive 8.5 7.8
8 Urticaria  3 NA Positive 9.3 9.1
9 Urticaria  5 Cow´s milk, egg Positive 12.1 14.2
SPT, skin prick test (not containing casein); sIgE, specific immunoglobulin E; BAT, basophil activation test; NA, not tested due to family refusal.
a)All cases demonstrated erythema postchallenge.



www.e-cep.org https://doi.org/10.3345/cep.2025.01697 263

milk). We could not show the relationship between al
lergies and casein due to the absence of casein in SPT tests 
in 5 cases and no SPT in 4 cases; however, the relationship 
between casein-BAT and food allergy may be important 
in showing that these cases are likely to be predisposed to 
food allergies from birth.

The most important limitation of the study is the low 
number of cases, which prevented us from making sub

group evaluations such as the type of food allergy or 
the type of symptoms. Therefore, the results presented 
should be interpreted with caution and require further 
validation. The second limitation: we were unable to iden
tify a significant cutoff value in the ROC analysis since 
we used the median casein-BAT value in the logistic 
regression analysis as a categorical variable. With a larger 
number of patients, the casein-BAT test can be standar

Table 4. Univariate analysis of development of food allergy symptoms (n=30)
Variable Group 1: Symptom: no (n=21) Group 2: Symptom: yes (n=9) P value

Sex 0.43a)

Female 9 (42.9) 6 (66.7)
Male 12 (57.1) 3 (33.3)

Birth weight (g) 3,260 (2,440–4,000) 3,220 (2,073–4,000) 0.73b)

Mode of delivery
Vaginal delivery 5 (23.8) 3 (33.3) 0.67a) 
Caesarean section 16 (76.2) 6 (66.7)

Breastmilk 0.52a)

No 1 (4.8) 1 (11.1)
Yes 20 (95.2) 8 (88.9)

Formula 0.11a)

No 16 (76.2) 4 (44.4)
Yes 5 (23.8) 5 (55.6)

Mother age (yr) 30.3 (21.0–38.0) 30.5 (29.0–38.0) 0.46b)

No. of pregnancies 1.00a)

1 5 (23.8) 2 (22.2)
≥2 16 (76.2) 7 (77.8)

Smoking during pregnancy 0.07a)

No 20 (95.2) 6 (66.7)
Yes 1 (4.8) 3 (33.3)

Place of residence 1.00a)

City center 10 (47.6) 4 (44.4)
Rural 11 (52.4) 5 (55.6)

Passive smoking during pregnancy 0.42a)

No 7 (33.3) 5 (55.6)
Yes 14 (66.7) 4 (44.4)

Pet at home 1.00a)

No 17 (81.0) 8 (88.9)
Yes 4 (19.0) 1 (11.1)

No. of people in the house 0.68a)

<4 7 (33.3) 2 (22.2)
≥4 14 (66.7) 7 (77.8)

NLR 0.11a)

≤0.33 13 (61.9) 2 (22.2)
>0.33 8 (38.1) 7 (77.8)

Cow’s milk BAT 0.69
≤4.1 11 (52.4) 4 (44.4)
>4.1 10 (47.6) 5 (55.6)

Casein BAT 0.017a)

<2.6 13 (61.9) 1 (11.1)
≥2.6 8 (38.1) 8 (88.9)

Values are presented as median (range) or number (%).
NLR, neutrophil-to-lymphocyte ratio; BAT, basophil activation test.
a)Fisher exact test. b)Mann-Whitney U test.
Boldface indicates a statistically significant difference with P<0.05.
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dized, and a cutoff value can be obtained for a valid use. 
One can speculate as to why the BAT with cow's milk 
does not yield the same results as casein. BAG-F2 contains 
multiple milk proteins, and the relative representation of 
casein epitopes may be lower compared with BAG-F78. 
Furthermore, in complex extracts, conformational chan
ges or masking effects may reduce the accessibility of 
casein epitopes, which may explain why casein BAT was 
positive despite a lack of significant reactivity to cow’s milk 
extract. Lastly, we conducted a single-center, prospective 
pilot feasibility study to obtain preliminary association 
signals. Because post hoc power is driven by the observed 
effect size and our estimates have wide CIs, these results 
should be viewed as hypothesis-generating and used to 
inform a priori calculations for future larger studies. The 
higher frequency of food allergy detected in our study 
was probably due to a selection bias consisting of patients 
admitted to a tertiary center.

In conclusion, a high casein-BAT value in cord blood may 
be predictive for food allergy that may develop in the first 
year of life or even later. Antigen-specific BAT evaluation in 
cord blood may pave the way for changes in the lifestyle, 
environmental factors, and diet of allergic children if 
validated in a larger number of patients.
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