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amino acid-based Introduction and Objectives: Food allergy has several negative nutritional consequences and
supplement; may persist beyond the first year of lives. This study aimed to assess the role of a complete

cow’s milk oral amino acid-based supplement in the diet of children on cow’s milk protein elimination
elimination diet; diet because of food allergy.

dietary supplements; Materials and Methods: This study included two groups of children aged 1-5 years paired by

feeding difficulties; age and socioeconomic status: (1) study group, on cow’s milk protein elimination diet plus an

milk hypersensitivity oral amino acid-based supplement, and (2) control group, on cow’s milk protein elimination
(allergy) diet. Sociodemographic, clinical, anthropometric, and dietary data were obtained through

online interviews. Two 24-h dietary recalls were collected on nonconsecutive days. Both
groups comprised mostly boys.

Results: The study group presented lower values of body mass index. The frequency of feeding
difficulties was similar between groups. The study group had a higher intake of energy, pro-
tein, carbohydrates, calcium, iron, zinc, phosphorus, magnesium, copper, selenium, vitamins
D, E, B1, B2, B6, and B12, niacin, and folic acid compared to the control group. A higher pro-
portion of children in the study group had adequate intake according to the recommendations
made for energy, carbohydrates, iron, phosphorus, selenium, vitamins A, D, E, B1, B2, and B6,
and folic acid.
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Conclusions: The use of a complete oral amino acid-based supplement has a positive effect on
the diet quality of preschoolers on cow’s milk elimination diet because of food allergy, pro-
moting higher intake of energy, calcium, vitamin D, and other essential nutrients.

© 2024 Codon Publications. Published by Codon Publications.

Introduction

Cow’s milk protein allergy (CMPA) is common during the
first year of birth."® The control of clinical manifestations
of CMPA by eliminating cow’s milk proteins from the diet
and prescribing a hypoallergenic infant formula for those
who are not breastfed are essential to achieve full growth
and development of infants with CMPA. Complementary
feeding should follow the recommendations for healthy
infants, except for cow’s milk protein elimination from the
diet. Several children with CMPA are expected to develop
tolerance to cow’s milk proteins during the first and second
years of lives. Tolerance acquisition is confirmed through
a negative oral challenge test.’® In recent decades, alerts
have emerged indicating an increased risk of CMPA per-
sisting beyond the first year of birth. Therefore, several
children aged >1 year still require a cow’s milk elimination
diet.2”?

Negative nutritional consequences are a significant con-
cern for infants and children with CMPA, both before and
after implementing an elimination diet. Several published
studies demonstrated deficits in height and weight."9
After the first year of birth, a high prevalence of feeding
difficulties was observed.®'517

Several factors contribute to nutritional deficits in
CMPA, including decreased appetite, low energy intake,
elevated levels of inflammatory cytokines, intestinal mal-
absorption, and loss of nutrients through the intestinal
epithelium.” Insufficient intake of calcium, vitamins A and
D, and iron, among other nutrients, can have negative
consequences for the child.”"> Therefore, it is crucial that
the elimination diet controls the clinical manifestations of
CMPA and reverses and prevents nutritional deficiency.

Amino acid-based formulas are free from allergenic epi-
topes, making them tolerable for infants and children with
CMPA, regardless of the severity or presence of other food
allergies. In several guidelines, amino acid-based infant
formulas are recommended for the treatment of infants
with severe CMPA. Amino acid-based infant formulas are
also recommended for patients with moderate or mild
CMPA who do not improve with the intake of an extensively
hydrolyzed protein-based infant formula.>* An oral amino
acid-based supplement that is nutritionally complete was
developed and marketed to meet the nutritional needs of
children aged >1 year with CMPA and/or other food aller-
gies. This dietary supplement could be prescribed to pre-
schoolers on cow’s milk protein elimination diet, regardless
of having nutritional deficits and feeding difficulties or
allergies to other proteins. To the best of our knowledge,
no published studies have evaluated the effects of this sup-
plement on the food intake of allergic preschoolers within
the context of community standard clinical practice.

Therefore, this study aimed to assess the role of a com-
plete oral amino acid-based supplement in preschoolers
recruited from the community who were on cow’s milk pro-
tein elimination diet due to CMPA.

Materials and methods
Study design

This real-world cross-sectional study was conducted to
compare preschoolers on cow’s milk protein elimination
diet who received a nutritionally complete oral amino
acid-based supplement to those who did not receive this
supplement. Sociodemographic, clinical and feeding diffi-
culties, anthropometric, and dietary intake information
were obtained through individual online interviews. All
guardians were aged >18 years and agreed to the condi-
tions of the informed consent form. The parents or guard-
ians of the subjects voluntarily provided online informed
consent prior to enrollment. This study was evaluated and
approved by a Brazilian Research Ethics Committee (CAAE
48787621.6.0000.0087).

Participants

The participants were recruited online from September
2021 to June 2022 according to two inclusion criteria:
Children (1) aged between 1 and 5 years, and (2) being
fed with cow’s milk protein elimination diet for at least 1
month, as prescribed by a physician, because of CMPA asso-
ciated or not to allergy to others foods. The recruited par-
ticipants were divided into two groups: (1) the study group,
which comprised children who consumed a nutritionally
complete oral amino acid-based supplement (Neoforte®,
Danone, Liverpool, UK) for at least 1 month as well as
regular cow’s milk elimination diet, and (2) the control
group, which included children who were also on a cow’s
milk elimination diet but not receiving the oral amino acid-
based supplement. In both groups, children may have been
consuming hypoallergenic formulas, plant-based drinks, or
supplements containing vitamins and minerals as well as
an elimination diet for proteins other than those in cow’s
milk, as recommended by their physicians and effected by
their caregivers. The children were assisted by several pro-
fessionals responsible for their clinical and nutritional care.
The diagnosis of CMPA was established by the physician of
each patient according to their real-life clinical practice,
considering the clinical manifestations and response to the
elimination of cow’s milk protein in the majority of patients.
Other clinical or laboratory data were used in case of some
patients. Therefore, the information collected represented
the community standard clinical practice.
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The following exclusion criteria were considered: cur-
rent breastfeeding (due to the lack of method to estimate
the breast milk daily intake by preschoolers); birth weight
< 2500 g; premature birth (except for late preterm, defined
as gestational age > 34-37 weeks); severe liver, heart, kid-
ney, genetic, endocrine, or neurological diseases; cancer
and severe neuropsychomotor development delay; diseases
that require dietary modifications, such as diabetes melli-
tus, celiac disease, fructose intolerance, and galactosemia;
tube or gastrostomy feeding; and hospitalization within 30
days before the study.

The sample size estimative was based on calcium con-
sumption. The expected increment in calcium intake in the
study group was 177 mg per day (equivalent to the calcium
content in a 150-mL serving of the oral amino acid-based
supplement). The standard deviation (SD) of the mean daily
calcium intake was based on a previous study comprising
Brazilian children without dietary restrictions.” Therefore,
considering the difference between the groups of 177 mg
and the SD of 260 mg (alpha = 5% and power = 80%), each
group should have 35 children.

Parents of the children with CMPA on a milk-free diet
were invited to join the study through the following: social
media, a website about CMPA (alergiaaoleitedevaca.com.br),
and pediatricians. Parents interested to join the study were
directed to a landing page via a link to access the Informed
Consent Form. After expressing their understanding and
agreement, they filled the online form. Subsequently, the
participants were contacted by a nutritionist to schedule
online interviews.

At the end of the data collection period, the expected
sample size for the study group was not reached, and hence
a proportion of two paired (by age and socioeconomic sta-
tus) controls for each case was adopted. Therefore, the
study (with amino acid-based supplement) and control
groups comprised 17 and 34 children, respectively.

Demographic, clinical, and anthropometric data

The following information was collected: birth date, gen-
der, vaginal or cesarean delivery, birth weight, gestational
age, duration of exclusive and total breastfeeding, number
of foods eliminated from the diet, and duration of elim-
ination diet. Data about geographic region of residence,
maternal education, and socioeconomic class were also
recorded.

The Montreal Children’s Hospital Feeding Scale® trans-
lated and validated for Brazilian Portuguese' was used for
screening feeding difficulties (>45 points).

Information concerning weight and height was also col-
lected. Only measurements recorded on the child’s health
card by a pediatrician or other healthcare professional
within 90 days before or after inclusion were accepted.
The z-scores for weight-for-age, height-for-age, and body
mass index (BMI)-for-age were calculated using the Anthro
software version 3.2.2 and Anthro plus version 1.0.4 (World
Health Organization).

Interviews

The interviews were conducted via video calls. During
the first interview, eligibility was confirmed, and the first
24-h dietary recall was collected.?’ Data on the quantities,
brands, and preparation methods of all foods, formulas,
beverages, and vitamin or mineral supplements that the
child had consumed on the previous day were collected,
including those consumed during night time. The study
group was also asked about the amount of oral amino acid-
based supplement that children had consumed. For greater
accuracy in recording the weights of portions and the com-
position of mixed dishes, the nutritionist or participant
provided video footage of household measurements, food
labels, and patient package inserts for vitamins and min-
erals supplements, as well as information on the quantities
of each ingredient and the yield of homemade recipes. The
report ended by checking whether all foods or drinks were
recorded. For portion measurement, Brazilian manuals on
portion quantification were consulted.?'??

During the second interview, the second 24-h dietary
recall was collected using the same criteria and collection
method that was used in the first interview.

All contacts and data collection were performed by
a single nutritionist researcher. An attempt was made to
distribute dietary recall data proportionally across days of
the week.? If necessary, the demographic, clinical, and
anthropometric data were reviewed in the interviews.

Assessment of nutrient intake

The data from each dietary recall were transcribed into
four separate spreadsheets as specified below:

1. Milk substitutes: The brands of formulas and plant-based
drinks used to replace cow’s milk, along with their
respective home preparation methods in terms of mea-
surements, volume, and/or number of measuring scoops
used, were transcribed in this document.

2. Complete oral amino acid-based supplement: This
included information on the volume and number of
measuring scoops recorded in each dietary recall. The
oral supplement Neoforte® (Danone, Liverpool, UK),
available in vanilla and strawberry flavors, evaluated
in this study was nutritionally complete, based on free
amino acids. The nutritional composition is presented in
Table 1.

3. Other foods and beverages: These included all other
foods and beverages reported in each dietary recall,
including details of preparation methods, brands of
processed foods, household measurements, number of
servings, and/or volumes consumed.

4. Vitamin and mineral supplements: These included infor-
mation about the brands of supplements and the doses
prescribed.

These independent spreadsheets did not contain any
additional information about children’s identification.
They were analyzed separately. A nutritionist who was
not involved in data collection and transcription of these
documents calculated the intake of energy and nutrients,
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Table 1 Nutritional composition of the complete oral
amino acid-based supplement (vanilla flavor).

100 mL (21.8-g powder

Nutrients 100-g powder + 80-mL water)
Energy 459 Kcal 100 Kcal
Carbohydrates 51¢g (K]
Sugars Mg 24¢g
Protein 16 g 3.5¢
Total fat 21g 46¢g
Saturated fat 79¢g 1.7¢g
Fiber 19¢ 0.4g
Sodium 230 mg 50 mg
Potassium 653 mg 142 mg
Chloride 349 mg 76 mg
Calcium 542 mg 118 mg
Iron 7.4 mg 1.6 mg
Phosphorus 367 mg 80 mg
Magnesium 77 mg 17 mg
Zinc 4.7 mg 1.0 mg
Copper 530 mg 115 pg
Manganese 0.62 mg 0.14 mg
Molybdenum 22 ug 4.7 ug
Selenium 18 pg 4.0 pg
Chromium 18 pg 3.9 pg
lodine 85 ug 19 ug
Vitamin A 276 ug - RE 60 ug - RE
Vitamin D 9.1 ug 2.0 pg
Vitamin E 6.4pg-aTE 1.4mg-aTE
Vitamin K 19 pg 4.2 pug
Vitamin B1 0.48 mg 0.10 mg
Vitamin B2 0.92 mg 0.20 mg
Niacin 4.3 mg - NE 0.94 mg - NE
Pantothenic acid 1.9 mg 0.41 mg
Vitamin B6 0.48 mg 0.10 mg
Folic acid 143 pg 31 pg
Vitamin B12 1.8 ug 0.39 pg
Biotin 14 ug 3.0 ug
Vitamin C 45 mg 9.7 mg
Choline 143 mg 31 mg
Carnitine 15 mg 3.3 mg
Inositol 105 mg 23 mg
Taurine 30 mg 6.5 mg

Sources of macronutrients: carbohydrates: 86% glucose syrup
and 14% sucrose. Proteins: 100% free amino acids. Fats: 100%
vegetable oils (35% medium chain triglycerides). Does not con-
tain trans fatty acids. Fibers: inulin, and oligofructose.

resulting in four separate databases corresponding to the
above-listed four food groups.

The mean intake from two dietary recalls was cal-
culated for each child, except in cases where only one
recall was possible due to child’s illness or unavailability
of caregiver for the second interview. The acceptable
macronutrient distribution ranges (AMDRs) and recom-
mended dietary allowances (RDAs) or adequate intakes
(Al) from the dietary reference intakes (DRIs) of the
Institute of Medicine were considered to assess the ade-
quacy of daily nutrient intake for macronutrients, vitamins,

and minerals.?? The recommendations of the Food and
Agriculture Organization/World Health Organization/United
Nations University (FAO/WHO/UNU, 2004) were followed
for energy.? The minimum recommended daily dietary
fiber intake was “age + 5” grams.?

The following sources were used for the calculation
of energy and nutrient intake: Brazilian Table of Food
Composition (Tabela Brasileira de Composicao de Alimentos
[TBCA]),?¢ Food Composition Table of the Brazilian Institute
of Geography and Statistics (Instituto Brasileiro de
Geografia e Estatistica),” TBCA from the State University of
Campinas (Universidade Estadual de Campinas),?® and the
food composition table of the Agricultural Research Service
of the US Department of Agriculture.? Measurement
details reported on manufacturers’ websites or packaging
were also considered for processed foods, vitamin or min-
eral supplements, and the complete oral amino acid-based
supplement.

Statistical analyses

The statistical analyses were performed using the Stata/SE
15.1 software (StataCorp, 2017; StataCorp LLC) and Jamovi
version 2.3 (The Jamovi Project; 2022 [computer software];
https://www.jamovi.org).

Results

General, clinical, feeding difficulties, and
anthropometric data

The mean age of the children, predominantly comprising
boys, was 3 years (Table 2). Maternal educational level
was similar between the groups, with most of the moth-
ers having completed a college degree. Children from all
five regions of Brazil participated in this study. Most of
the children belonged to the higher socioeconomic strata
(classes A and B). No differences were discovered between
the groups concerning delivery type, late preterm birth,
birth weight, duration of exclusive and total breastfeed-
ing, number of eliminated foods from the diet, and dura-
tion of elimination diet. The proportion of children with
feeding difficulties, as evaluated by the Montreal Children’s
Hospital Feeding Scale, was similar in both groups. The
weight-for-age and BMI-for-age z-scores were lower in the
study group, compared to the control group. However, the
difference in weight-for-age z-score was not statistically
significant. No difference was observed in height-for-age
z-scores (Table 2).

Energy and macronutrient intake

The study group consumed 56-659 mL of oral amino acid-
based supplement per day, with a mean consumption of
266 + 147 mL.

The study group had a higher total daily intake of
energy, protein, carbohydrates, and fats, compared to the
control group (Table 3). This increase in intake was due to
the contribution of the oral amino acid-based supplement,
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Table 2 Demographic, neonatal, and feeding difficulties, and anthropometric data of the study group (oral amino acid-based

supplement) and the control group.

Amino acid-based supplement group
No (n = 34) P

Yes (n = 17)
Age (years) 3.0+ 1.2 31 +£1.2 0.6852
Gender (male) 12 (70.6%) 23 (67.7%) 1.000°
Maternal education 0.450°
Completed undergraduate degree 10 (58.8%) 18 (52.9%)
Completed high school education 7 (41.2%) 13 (38.2%)
Elementary school 0 (0.0%) 3 (8.8%)
Brazilian geographic region 0.590°
North 1 (2.9%) 2 (11.8%)
Northeast 10 (29.4%) 6 (35.3%)
Midwest 1 (2.9%) 1 (5.9%)
South 5 (14.7%) 1 (5.9%)
Southeast 17 (50.0%) 7 (41.2%)
Socioeconomic status® 0.820°
A 5 (29.4%) 8 (23.5%)
B 11 (64.7%) 22 (64.7%)
C 1 (5.9%) 4 (11.8%)
Neonatal data
Vaginal delivery 1 (5.9%) 7 (20.6%) 0.242°
Late preterm birth 3 (17.7%) 2 (5.9%) 0.318°
Birth weight (g) 3092 + 396 3365 + 551 0.108¢
Dietary information
Exclusive breastfeeding duration (months) 41 +£2.3 4.7 £+ 2.1 0.4744
Total breastfeeding duration (months) 16.4 + 14.7 16.9 + 11.8 0.5424
Number of foods currently eliminated from the diet 2.2+25 2.0+1.7 0.911¢
Duration of elimination diet (months) 25.3 + 18.6 27.2 + 16.1 0.614¢
Montreal Children’s Hospital Feeding Scale
Frequency of feeding difficulty 4/15 (26.7%) 6/31 (19.4%) 0.706°
Anthropometric indicators (z-scores)
Weight-for-age —-0.42 + 0.99 +0.22 + 1.27 0.0882
Height-for-age +0.03 = 1.10 +0.04 £ 1.43 0.738¢
Body mass index (BMI) for age -0.71 £ 1.04 +0.27 + 1.40 0.022°

2Mean + standard deviation (Mann-Whitney U test); "Number (percentage) (Fisher’s exact test); “Socioeconomic status: Brazil criterion
(06/01/2021) from the “ABEP Associacao Brasileira de Empresas de Pesquisa (http://www.abep.org/criterio-brasil); Mean + standard

deviation (Student’s t test).

as intake from other sources, such as milk substitutes,
and other foods, and beverages, was similar between the
groups, except for proteins. Considering the daily recom-
mended intake, the study group had a higher proportion
of children with adequate intake of energy and carbohy-
drates. Furthermore, no difference was observed between
the groups concerning dietary fiber intake.

Calcium and other mineral intake

The study group had a higher daily intake of calcium, com-
pared to the control group (Table 4). The intake of calcium
from milk substitutes, other foods and beverages, and
supplements was similar, indicating that increase in total
daily intake in the study group was due to the consumption
of complete oral amino acid-based supplement. Although
the study group had twice the proportion of children with
adequate calcium intake (35.7%), compared to the control

group (14.7%), the difference was not statistically signifi-
cant (P = 0.17) (Figure 1).

For the other seven minerals evaluated, the study
group had a higher total daily intake than the control group
(Table 4). This increase in intake was due to the contribution
of oral supplement, as intake from other sources (milk sub-
stitutes, other foods and beverages, and minerals provided
by supplements) was similar between the groups. In the case
of iron, phosphorus, and zinc, the contribution from other
foods and beverages was higher in the study group, com-
pared to the control group. However, this difference was also
not statistically significant. The frequency of children meet-
ing the RDA for iron, phosphorus, and selenium was higher in
the study group than in the control group (Figure 1).

Vitamin intake

Higher daily intake of vitamins D, E, B1, B2, B6, and B12,
niacin, and folic acid was observed in the study group
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Table 3 Energy and macronutrient intakes of the study (oral amino acid-based supplement) and control groups

Amino acid-based supplement group
No (n = 34) P

Yes (n = 17)

Energy (kcal) Total 1359.3 + 341.3 1051.2 + 261.4 0.002°
Milk substitutes 182.1 + 224.6 213.4 £ 201.3 0.5662
Oral amino acid-based supplement 265.8 + 146.9 - -
Other foods and beverages 910.7 + 332.0 837.8 + 292.7 0.426°
Energy intake > recommendation for age and gender by WHO 14 (82.4%) 14 (41.2%) 0.007<¢

Protein (g) Total 571 + 13.6 40.3 + 12.4 <0.001°
Milk substitutes 4.8+59 59 + 6. 0.5312
Oral amino acid-based supplement 9.3 +5.1 - -
Other foods and beverages 43.0 + 15.2 345+ 13.3 0.044°
Protein intake < AMDR of the DRIs 0 (0.0%) 2 (5.9%)

Protein intake within the AMDR range of DRIs 15 (88.2%) 30 (88.2%) 0.638<¢
Protein intake > AMDR of DRIs 2 (11.8%) 2 (5.9%)

Carbohydrate (g) Total 186.6 + 45.4 158.4 + 39.3 0.0162
Milk substitutes 23.6 + 31.5 25.1 £ 24.2 0.6652
Oral amino acid-based supplement 29.5 + 16.3 - -
Other foods and beverages 133.4 + 44.5 133.3 £ 44.0 0.996°
Carbohydrate intake within the AMDR range of DRIs 17 (100.0%) 24 (70.6%) 0.021¢¢
Carbohydrate intake > AMDR of DRIs 0 (0.0%) 10 (29.4%)

Fat (g) Total 46.7 + 15.1 31.8 + 13.6 <0.001°
Milk substitutes 7.7 +9.3 10.0 £ 9.8 0.5262
Oral amino acid-based supplement 12.2 + 6.7 -

Other foods and beverages 26.8 + 14.8 21.8 + 13.7 0.2972
Fat intake < AMDR of DRIs 7 (41.2%) 21 (61.8%)

Fat intake within the AMDR range of DRIs 8 (47.1%) 12 (35.3%) 0.204¢<¢
Fat intake > AMDR of DRIs 2 (11.8%) 1 (2.9%)

Dietary fiber (g) Total 15.2 + 6.8 12.4 + 3.8 0.2792
Milk substitutes 11+£2.4 0.6 +1.4 0.2102
Oral amino acid-based supplement 1.1 +£0.6 - -
Other foods and beverages 13.0 £ 6.6 11.8 + 3.6 0.7742
Fiber intake below the recommendation of “age + 5 g” 2 (11.8%) 3 (8.8%) 1.000¢f

2Mean values and standard deviation (Mann-Whitney U test); "mean values and standard deviation (Student’s t-test); “Number (percent-
age) (Fisher’s exact test); ‘Energy recommendation based on age and gender (FAO/WHO/UNU, 2004); ¢Age-specific recommendations
based on the percentage of total ‘energy intake (acceptable macronutrient distribution ranges [AMDRs], dietary reference intakes
[DRIs], Institute of Medicine): protein, 5-20% for 1-3 years and 10-30% for 4-18 years; carbohydrates, 45-65% for 1-18 years; lipids,
30-40% for 1-3 years and 25-35% for 4-18 years; ‘minimum fiber intake recommendation: age (in years) + 5 g (Williams et al., 1995). No
child had a carbohydrate intake below the AMDR-recommended range.

(Table 5). A higher frequency of compliance with the daily
intake recommendations was observed in the study group
for all vitamins, except for vitamins C and B12. In the case
of niacin, a higher frequency of compliance with recom-
mendations was observed, but the difference was not sta-
tistically significant (Figure 1). The contribution of milk
substitutes, other foods and beverages, and vitamin sup-
plements to vitamin consumption was similar between the
groups, indicating that the increase in intake was due to
the complete oral amino acid-based supplement. Notably,
the study group had a higher vitamin D intake through sup-
plements, compared to the control group, but the differ-
ence was not statistically significant.

Discussion

This study assessed the effectiveness of a nutritionally com-
plete oral supplement containing amino acids in the diet

of preschoolers on cow’s milk elimination diet because of
CMPA associated or not to allergy to other food(s). The oral
supplement was used as recommended by their physicians
and in accordance with standard community practices.
The use of a complete oral amino acid-based supplement
was associated with increased intake of energy, proteins,
carbohydrates, lipids, calcium, iron, zinc, vitamin D, and
other micronutrients. The intake of amino acid-based sup-
plement was also associated with a higher proportion of
children within the recommendations for energy, carbohy-
drates, and various minerals and vitamins.

Cow’s milk protein allergy is caused due to differ-
ent immunological mechanisms (Immunoglobulin E [IgE],
non-Igk, and mixed) and has a wide spectrum of clinical
manifestations. Depending on the mechanisms and clini-
cal manifestation, different nutritional consequences and
different probabilities subsist for the early development
of oral tolerance. However, elimination of allergenic pro-
tein(s) from the diet is the most important treatment for
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Table 4 Mineral and trace element intake in the study (oral amino acid-based supplement) and control groups.

Amino acid-based supplement group

Yes (n = 17) No (n = 34) P
Calcium (mg): Total 700.9 £ 166.0 405.2 + 277.7 <0.0012
Milk substitutes 211.5 + 181.2 266.8 + 268.8 0.650°
Oral amino acid-based supplement 313.9 £+ 173.5 - -
Other foods and beverages 131.7 + 70.4 118.0 + 113.7 0.1862
Calcium provided by other supplements 43.8 + 101.2 20.4 + 56.1 0.5452
Phosphorus (mg): Total 758.1 + 196.1 525.4 + 211.6 <0.001°
Milk substitutes 79.0 + 117.1 141.0 + 189.3 0.2742
Oral amino acid-based supplement 212.6 + 117.5 - -
Other foods and beverages 466.5 + 182.1 384.4 + 140.6 0.0842
Iron (mg): Total 16.6 + 11.8 13.0 + 19.7 0.0032
Milk substitutes 1.4+1.9 2.4+33 0.4932
Oral amino acid-based supplement 43+2.4 - -
Other foods and beverages 6.4+ 3.2 4.8+2.1 0.0922
Iron provided by other supplements 4.5+ 11.2 5.7 + 20.0 0.964°
Zinc (mg): Total 1.4+ 3.8 8.0+ 4.5 0.0012
Milk substitutes 1.25 + 1.59 2.27 +2.62 0.1842
Oral amino acid-based supplement 2.7 £1.5 - -
Other foods and beverages 6.3+29 49 +2.6 0.0612
Zinc provided by other supplements 1.10 + 2.62 0.84 + 3.46 0.420°
Magnesium (mg): Total 190.0 + 53.2 135.8 + 42.4 <0.001°
Milk substitutes 16.4 + 28.0 21.8 + 271 0.520°
Oral amino acid-based supplement 44.6 + 24.6 - -
Other foods and beverages 129.0 + 45.9 114.1 + 40.6 0.241°
Cooper (mg): Total 1.13 £ 0.35 1.03 + 0.97 0.0162
Milk substitutes 0.10 + 0.15 0.16 + 0.18 0.340°
Oral amino acid-based supplement 0.31 £ 0.17 - -
Other foods and beverages 0.70 + 0.33 0.87 £ 0.94 0.7292
Selenium (mcg): Total 27.0 7.2 16.7 £ 10.2 <0.001°
Milk substitutes 39+6.2 4.0+5.3 0.7822
Oral amino acid-based supplement 10.4 + 5.8 - -
Other foods and beverages 121 + 8.2 12.9 + 101 0.8242

2Mean values and standard deviation (Mann-Whitney U test); "mean values and standard deviation (Student’s t-test). The values of
copper and selenium in mineral supplements are not provided because only one child used a supplement containing these elements.
However, the total daily intake included the copper and selenium provided by these mineral supplements. No child used mineral sup-

plements that contained phosphorus and magnesium.

all types of CMPA in infants and preschoolers. Ideally, elim-
ination diets must be free of residual allergenic epitopes
and must fulfill all nutritional requirements. In real life,
patients may have a dietary improvement by receiving oral
supplements of amino acids, as demonstrated in our study.

The study participants were recruited from all Brazilian
geographical regions. Boys dominated the study, similar to
other studies with pediatric patients with CMPA.2'"1316 The
high proportion of cesarean and premature births was sim-
ilar to another study conducted with Brazilian infants.3°
In the present study, the average BMI-for-age z-scores of
the children in the study group were approximately 1.0
SD lower than of the control group. Weight deficit could
be one of the reasons for physicians to prescribe com-
plete oral amino acid-based supplement for patients with
food allergies.?' Deficit in height-for-age was the more fre-
quent anthropometric impairment described in CMPA."01114
However, in this study, the height-for-age z scores were sim-
ilar to the reference values. This finding could be explained

if the elimination diet for CMPA treatment is being indi-
cated earlier in the present® than in the past,"®"" reduc-
ing the negative effect of a delayed nutritional treatment
of CMPA on growth. This hypothesis should be evaluated in
the future studies.

Another nutritional effect observed in food allergies,
besides anthropometric deficits, which may require the
prescription of complete oral supplements, is low intake
of energy, minerals, and vitamins. Therefore, a complete
oral nutritional supplement is typically prescribed to chil-
dren at nutritional risk because of diseases that result in
insufficient nutrient intake and/or impaired weight and
height.?' Children with food allergies may have a low intake
of energy, macronutrients, and various micronutrients,
such as calcium, zinc, iron, vitamins A, D, and B complex,
and folic acid.'"®"? The risk of deficiencies in these micro-
nutrients has been documented as well. However, a defi-
ciency status is not always associated with low intake.” In
this context, data from the control group of the present
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Calcium (P = 0.147)

Phosphorus (P = 0.002)

Iron (P = 0.015)

Zinc (P = 1.000)

Magnesium (P = 0.080)

Cooper (P = 0.547)

Selenium (P < 0.001)

Vitamin A (P = 0.028)

Vitamin D (P = 0.020)

Vitamin E (P < 0.001)

Vitamin B1 (P= 0.006)

Vitamin B2 (P = 0.002)

Niacin (P = 0.075)

Vitamin B6 (P = 0.004)

Vitamin B12 (P = 0.161)

Folic acid (P = 0.040)

I

Vitamin C (P= 1.000)

0% 20% 40% 60% 80% 100% 120%

m Study group (oral amino acid-based supplement) H Control group

Figure 1 Percentage of children with mineral and vitamin intakes meeting the recommended dietary allowances (RDAs) or
adequate intakes (Als), dietary reference intakes (DRIs), Institute of Medicine (calcium, 700 mg for 1-3 years and 1000 mg for 4-8
years; phosphorus, 460 mg for 1-3 years and 500 mg for 4-8 years; iron, 7 mg for 1-3 years and 10 mg for 4-8 years; zinc, 3 mg for
1-3 years and 5 mg for 4-8 years; magnesium, 80 mg for 1-3 years and 130 mg for 4-8 years; copper, 0.34 mg for 1-3 years and 0.44
mg for 4-8 years; selenium, 20 mcg for 1-3 years and 30 mcg for 4-8 years; vitamin A, 300 mcg for 1-3 years and 400 mcg for 4-8
years; vitamin D, 15 mcg for 1-8 years; vitamin E, 6 mg for 1-3 years and 7 mg for 4-8 years; vitamin B1, 0.5 mg for 1-3 years and
0.6 mg for 4-8 years; vitamin B2, 0.5 mg for 1-3 years and 0.6 mg for 4-8 years; niacin, 6 mg for 1-3 years and 8 mg for 4-8 years;
vitamin B6, 0.5 mg for 1-3 years and 0.6 mg for 4-8 years; vitamin B12, 0.9 mcg for 1-3 years and 1.2 mcg for 4-8 years; folic acid,
150 mcg for 1-3 years and 200 mcg for 4-8 years; vitamin C, 15 mg for 1-3 years and 25 mg for 4-8 years). Results are expressed as
percentage (Fisher’s exact test).

study are consistent with the literature and reveal high
proportion of inadequate intake of energy (59.2%), cal-
cium (85.3%), phosphorus (50.0%), iron (47.1%), selenium
(79.4%), vitamins A (44.1%), D (82.3%), E (64.7%), B1 (52.9%),
B2 (38.2%), and B6 (47.1%), and niacin (29.4%). The study
group, in turn, demonstrated higher intake of energy, mac-
ronutrients, and micronutrients. Increase in dietary intake
of these nutrients was mainly due to the consumption of
oral amino acid-based supplement, as intake from other

food sources was similar between groups for all nutrients
evaluated, except for proteins.

This suggests that consuming a complete oral amino
acid-based supplement does not result in sufficient satiety
to reduce the intake of other foods and beverages, which
can be a concern when prescribing a dietary supplement.
Similar results were observed in two recent clinical tri-
als that evaluated preschoolers with picky eating but no
food allergies. A study conducted in Brazil demonstrated



50

Rodrigues VCdC et al.

Table 5 Vitamin intake in the study (oral amino acid-based supplement) and control groups.

Amino acid-based supplement group

Yes (n = 17) No (n = 34) P
Vitamin A (mcg RAE): Total 664.6 + 350.0 786.8 + 1046.9 0.1172
Milk substitutes 109.6 + 137.3 199.4 + 246.6 0.2832
Oral amino acid-based supplement 159.9 + 88.3 - -
Other foods and beverages 281.1 £ 235.0 4449 + 970.5 0.4582
Vitamin A provided by other supplements 114.1 + 218.4 142.5 + 404.4 0.4532
Vitamin D (mcg): Total 14.76 + 6.89 8.63 + 8.23 0.001°
Milk substitutes 2.49 +2.89 3.64 + 4.08 0.430°
Oral amino acid-based supplement 5.27 + 2.91 - -
Other foods and beverages 1.09 + 0.94 1.31 + 1.98 0.9762
Vitamin D provided by other supplements 5.91 £ 6.30 3.68 £+ 7.72 0.0632
Vitamin E (mg): Total 9.11 + 2.81 5.41 + 3.62 0.0472
Milk substitutes 1.93 + 2.31 2.46 + 3.36 0.9242
Oral amino acid-based supplement 3.71 £ 2.05 - -
Other foods and beverages 3.02 + 1.41 2.95 +1.72 0.600°
Vitamin B1 (mg): Total 0.79 £+ 0.24 0.56 + 0.30 <0.0012
Milk substitutes 0.12 + 0.18 0.15 + 0.16 0.4762
Oral amino acid-based supplement 0.28 + 0.15 - -
Other foods and beverages 0.38 + 0.19 0.42 + 0.32 0.9452
Vitamin B2 (mg): Total 1.21 £ 0.35 0.78 + 0.50 0.002°
Milk substitutes 0.22 £ 0.27 0.38 £ 0.48 0.3822
Oral amino acid-based supplement 0.53 £ 0.29 - -
Other foods and beverages 0.40 £ 0.20 0.36 £ 0.26 0.2292
Niacin (mg): Total 11.65 + 3.31 8.55 + 3.09 0.002°
Milk substitutes 1.50 + 2.31 1.54 + 1.94 0.6842
Oral amino acid-based supplement 2.49 + 1.38 - -
Other foods and beverages 6.95 + 3.19 6.52 +2.78 0.619°
Vitamin B6 (mg): Total 0.82 £ 0.27 0.64 + 0.43 0.0042
Milk substitutes 0.16 + 0.22 0.20 + 0.21 0.3332
Oral amino acid-based supplement 0.28 + 0.15 - -
Other foods and beverages 0.32 + 0.17 0.41 £ 0.40 0.8672
Vitamin B12 (mcg): Total 3.78 + 1.63 3.28 + 4.16 0.0112
Milk substitutes 0.47 + 0.52 0.88 + 1.20 0.3612
Oral amino acid-based supplement 1.04 + 0.58 - -
Other foods and beverages 2.11 + 1.48 2.30 + 4.06 0.1322
Folic acid (mcg): Total 326.6 + 67.0 226.9 + 81.8 <0.001°
Milk substitutes 25.3 + 27.5 31.5+32.9 0.6442
Oral amino acid-based supplement 82.8 +45.8 - -
Other foods and beverages 206.7 + 71.9 188.1 + 78.2 0.2622
Vitamin C (mg): Total 272.0 + 361.8 176.1 + 203.1 0.1132
Milk substitutes 16.1 £ 26.2 25.0 + 36.1 0.4662
Oral amino acid-based supplement 26.1 + 14.4 - -
Other foods and beverages 211.7 + 371.2 143.0 + 191.0 0.929°
Vitamin C provided by other supplements 18.2 + 411 8.0 +25.4 0.2212

2Mean values and standard deviation (Mann-Whitney U test); "mean values and standard deviation (Student’s t-test). The consumption
of vitamins provided by supplements of vitamins E, B1, B2, B6, and B12, niacin, and folic acid was similar between the groups. Their
data are not presented due to the low number of children who consumed these supplements (<10). However, the total daily intake

included the supply of these vitamins through these supplements.

an increase in appetite after the children were provided
a complete oral nutritional supplement.?* In India, con-
sumption of an oral nutritional supplement improved the
nutritional adequacy of children without interfering with
regular food consumption patterns.3

Another indication for complete oral nutritional sup-
plements is feeding difficulties.3"**3® Studies have demon-
strated that children with food allergies may experience

higher levels of feeding difficulties.'®>"7 Possible causes
of feeding difficulties in children with CMPA may include
limited food options because of multiple dietary restric-
tions, delayed introduction of new foods and textures, and
reduced enjoyment of eating because of pain and discom-
fort caused by CMPA manifestations.'®>"” In the present
study, the frequency of feeding difficulties assessed by
the Montreal Children’s Hospital Feeding Scale was higher
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in the study group (26.7%), compared to the control group
(19.4%), but the difference was not statistically significant
(P = 0.706). The prevalence of feeding difficulties accord-
ing to the Montreal Children’s Hospital Feeding Scale' in
both groups of this study matched those of another study
conducted in Brazil." The long-term effect of using a com-
plete oral amino acid-based supplement on the nutritional
parameters and body composition of children on an elim-
ination diet because of CMPA should be evaluated in the
future studies as evaluated in picky eaters without food
allergy.*

One of the strengths of the present study was the
inclusion of children with CMPA from all geographic regions
of the country who were being treated by their respective
pediatricians, reflecting real-life standard care. Another
strength of the study was the evaluation of nutrient intake
that was conducted blindly for four components of the
24-h food record (cow’s milk substitutes, complete oral
amino acid-based supplement, other foods and beverages,
and mineral and/or vitamin supplements). Therefore, the
dietary surveys were calculated without knowing the iden-
tity or group of included patients. In spite of the high risk
of nutritional deficiencies in patients with food allergy,™
the present study was the first to evaluate the effective-
ness of using a complete oral nutritional supplement.

One limitation of this study was that a smaller num-
ber of children than planned were recruited for the study
group. However, notably, the sample size was sufficient to
demonstrate the nutritional relevance of oral amino acid
supplement for improving the quality of the diet, with
statistically significant difference for the main nutritional
parameters. One-third of the patients (data not shown)
were not included in the study because they were breast-
feeding, demonstrating that several Brazilian mothers rec-
ognized the importance of natural breastfeeding even after
the first year of birth.

Conclusions

Preschoolers on cow’s milk elimination diet demonstrated
increased intake of energy, macronutrients, calcium, iron,
vitamins, and minerals when receiving a nutritionally com-
plete oral amino acid-based supplement. The use of the
oral amino acid-based supplement had a positive effect on
the quality of diet without reducing the intake of nutri-
ents from other foods and beverages. The future prospec-
tive studies should evaluate the long-term effects of using
a complete oral amino acid-based supplement on the body
composition of children on an elimination diet.
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