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ABSTRACT - Background — Vitamin D is an essential fat-soluble steroid hormone and vitamin D deficiency is a global public health problem especially
among children and adolescents. Factors such as the low intake of vitamin D-rich food sources, poor absorption and less exposure to the sun influence
this outcome. Vitamin D has an anti-inflammatory effect in the body by promoting regulatory T cell differentiation as well as recovering T helper 17
cell response and secretion of anti-inflammatory cytokines. Eosinophilic esophagitis (EoE) is a chronic disease, histologically characterized by pre-
dominantly eosinophilic inflammation. The most common therapeutic approaches are allergen-eliminating diets, such as excluding cow’s milk, egg,
soy, wheat, peanuts and seafood, or more specific dietary restrictions. Objective — To verify the serum levels of vitamin D in children and adolescents
with eosinophilic esophagitis on a restricted food diet and to analyze their association with nutritional status, consumption of different food sources,
exposure to the sun and skin color. Methods — Case-control study conducted in the city of Campinas-SP, Brazil, in which included patients were aged
2 to 18 years old, and those diagnosed with eosinophilic esophagitis was referred to as the case group (n=15), meanwhile a control group (n=17) was
also formed. Epidemiological data, nutritional status, data on vitamin D intake (24-hour recall — performed only by EoE patients — and self-reported
intake of vitamin D food sources: milk and dairy products, canned tuna and sardines, Bull’s liver, chicken eggs - applied in both groups), and daily time
of sun exposure (230 min or <30 min) were recorded. The samples were collected for serum levels of 25-hydroxy-vitamin D, where sufficiency levels
>30 ng/mL were considered, insufficiency 21 to 30 ng/mL, deficiency <20 ng/mL. Results — There was a higher frequency of vitamin D insufficiency/
deficiency in the Eosinophilic Esophagitis group (P=0.035), even with longer sun exposure (P= 0.035). Skin color was not associated with lower levels
of vitamin D in both groups studied. No difference was found in nutritional status between the groups. Conclusion — The present study demonstrated
a higher frequency of inadequate/ deficient levels of vitamin D in children and adolescents with EoE on a restricted diet. When necessary, serum
levels should be investigated and correct exposure to the sun should be encouraged, with special attention to the recommended guidelines, time spent
in the sun and the appropriate clothing for correct absorption. Since exposure for more than 30 minutes in the sun does not appear to have provided
a protective effect in the EoE group, even in a region with high levels of solar radiation. There was a significant difference only in the consumption
of cow’s milk between the case and control groups, demonstrating the low adherence to the restriction diet by the case group. No association was
found between serum 25 hydroxyvitamin D levels and nutritional status. Moreover, no association regarding the adequate or inadequate status of 25
hydroxyvitamin D and the consumption vitamin D-rich foods was identified. Multicentered studies with a larger number of cases should be performed
to assess serum 25 hydroxyvitamin D levels and associated factors in pediatric patients with EoE.

HEADINGS - Vitamin D deficiency. Vitamin D. Eosinophilic esophagitis. Child.

INTRODUCTION

Vitamin D is an essential fat-soluble steroid hormone for the
human body. It is obtained from the reaction between type B ultra-
violet radiation and animal-based cholesterol or vegetable-based
ergosterol. The first step of vitamin D biosynthesis involves an
action of the sun’s ultraviolet radiation on 7-dehydrocholesterol
in skin. With sun exposure, 7-dehydrocholesterol is converted to
pre-vitamin D3 which is then isomerized into the vitamin D3.
Vitamin D3 is hydroxylated in the liver by 25-hydroxylase, making
25-hydroxyvitamin D3 (25(OH)D) the major circulating metabo-
lite. This isoform then goes to the kidneys where, by the action
of l-alpha hydroxylase, it becomes the biologically active form,
1,25-dihydroxyvitamin D3 (1,25 (OH), D3)™.

Vitamin D deficiency is a global public health problem, with a
high prevalence among children and adolescents. Factors, such as
low intake of vitamin D-rich food sources, poor absorption and less
exposure to the sun influence this outcome. Deficiency is associated
with high levels of circulating inflammatory mediators and, therefore,
seems to participate in the pathophysiology of different diseases, such
as, obesity, high blood pressure, diabetes mellitus, among others®.

According to Ferreira et al. (2017)®, pregnant women, the
elderly, patients with bone diseases (osteomalacia, rickets, osteo-
porosis), as well as endocrine diseases (secondary hyperparathy-
roidism), inflammatory and autoimmune diseases, chronic kidney
disease and morbid obesity are the main patients at risk for vitamin
D deficiency. Children with cow’s milk protein allergies also have
lower levels of this vitamin than the healthy population®®.
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The immunomodulatory role of vitamin D has gained promi-
nence in the literature. This function of vitamin D was discovered
because immune cells, such as dendritic cells, macrophages, B
and T cells, express vitamin D receptor (VDR)@. Moreover,
vitamin D decreases the proliferation of T helper cells prolifera-
tion, reduces production of interferon gamma (IFN-vy), IL2 and
IL-5, and increases the production of IL-47. In fact, vitamin D
affects the polarization of Th cells by inhibiting Thl cell activity
(production of IFN-gamma) and increasing the development of
Th2 cells (production of IL-4, IL-5 and IL-10)®”. In addition to
the anti-inflammatory role of vitamin D, severe and prolonged
deficiency can lead to delayed growth and development of children
and adolescents!!?.

Eosinophilic esophagitis (EoE) is a chronic disease, character-
ized histologically by predominantly eosinophilic inflammation?,
and fibrosis can also be observed®. It has a prevalence of 37 per
100,000 pediatric patients!?. International protocols recommend
initializing of the use Proton Pump Inhibitors (PPIs) for 8 to 12
weeks, and then the endoscopy should be repeated. If biopsies show
a decrease in eosinophils to less than 15 eosinophils/high magnifica-
tion field (ecos/HMF), the patient is maintained on PPI’s alone and
the recommended dose is reduced to once daily. If the patient does
not respond to PPIs without decreasing eosinophil numbers (below
15 eos/HMF), consideration should be given to the indication of
other therapeutic options, such allergen elimination diets (cow’s
milk, egg, soy, wheat, peanut and seafood) or specific food restric-
tions, which are most often of cow’s milk and dairy products>!%,

There is only one study that evaluated 25(OH)D levels in
pediatric and adult patients with EoE, which did not emphasize
the period of growth and development?. In addition, no studies
were found that verified the levels of 25(OH)D in children and
adolescents with EoE in regions of high incidence of sun exposure.
This may be associated with the fact that there are no routine diag-
nostic or replacement recommendations for vitamin D designated
in eosinophilic esophagitis.

Since vitamin D plays an important role in the growth and
development of children and adolescents, suboptimal levels might
interfere with the nutritional status of this population. In addition,
correct exposure to the sun and vitamin D consumption within
the daily recommendations are very important for maintaining
sufficient 25(OH)D levels. Therefore, the purpose of this retrospec-
tive case-control study was to verify whether there are differences
between serum of 25(OH)D levels in children and adolescents
with eosinophilic esophagitis on a restricted diet and children and
adolescents without associated pathologies, and, later, to analyze
the association of serum levels with status nutrition, food sources
and sun exposure.

The hypothesis of this study is that insufficient or deficient
25(0OH)D levels may be associated with the nutritional status of
EoE patients, and that low exposure to the sun and low consump-
tion of vitamin D-rich foods may favor low levels 25(OH)D.

METHODS

This was an observational case-control study, with convenience
sampling, carried out in the city of Campinas-SP, Brazil, in which
included patients were aged 2 to 18 years old. Those diagnosed with
eosinophilic esophagitis were included in the case group, meanwhile
a control group of patients treated with chronic functional con-
stipation and without associated comorbidities was also formed.
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Participants were invited to participate in the study during
routine visits at the Pediatric Gastroenterology Outpatient Clinic
of the School of Medical Sciences at Universidade Estadual de
Campinas (UNICAMP), between 2017 and 2018.

The patients and the parents of patients younger than 18 years
were verbally informed about the study’s objectives and signed the
Informed Consent Form (ICF). The research project was registered
with the National Research Ethics Commission (Conep / Plata-
forma Brasil) and submitted to the Research Ethics Committee of
the School of Medical Sciences of Unicamp — SP, and was approved
under the Certificate of Ethical Approval: 74967017.9.0000.5404
and the opinion number of the Ethics Committee: 2.879.988.

The inclusion criteria for patients with EoE were: 1) those
who underwent at least one upper gastrointestinal endoscopy with
biopsies of the esophagus, in which the infiltration of eosinophilic
tissue was of 15 or more eosinophils by large field magnification;
2) those on a diet restricted of at least one food group (cow’s
milk, egg, soy, wheat, peanuts and seafood) - the food restriction
can be of the six food groups or specific foods; 3) those that were
already in long-term follow-up; and 4) those that already veri-
fied allergies to only one or more specific foods. Moreover, the
patients were not taking vitamin D supplementation and agreed
to participate in the study. Patients treated exclusively with PPIs,
without dietary restrictions, diagnosed with intestinal, hepatic
or renal comorbidities that could affect vitamin D metabolism
or chose not to participate in the study were excluded from the
study. The control group consisted of patients diagnosed with
functional intestinal constipation, followed up at the pediatrics
outpatient clinic of Unicamp clinical hospital.

Demographical and epidemiological data (name, chart number,
date of birth, current age, sex, skin color), data on vitamin D intake
(food recall of the last 24 hours and ingestion of vitamin D food
sources: milk and dairy products, canned tuna and sardines, bull’s
liver, chicken eggs) and daily sun exposure times were collected.

The nutritional status of the participants was evaluated by
measuring their weight in kilograms and grams (kg) and height in
meters (m) before the start of the consultation, by a trained nurse,
and the body mass index (BMI) was calculated by dividing their
weight (kg) by their squared height (m?). Weight was measured on
a Welmy® digital scale with a capacity of 200 kg (0.1 kg accuracy)
and height was measured by a compact tape-type stadiometer at-
tached to the Sanny® wall, with a measuring range from 0 to 210
centimeters (2.1 meters). The BMI classification by age was given
according to the cut-off points recommended by the World Health
Organization for 0 to 5 years and 5 to 19 years (2007)19. After the
nutritional status evaluation, participants of the study were classi-
fied as normal/high BMI (whether eutrophic, overweight or obese)
or low BMI (whether underweight or very low), and the statistical
analysis was adjusted for BMI and age.

The cutoff point of 30 minutes of sun exposure to trigger ad-
equate vitamin D production was chosen based on the literature®,
and the patients were grouped into: exposure up to 30 minutes per
day or above 30 minutes per day.

Food consumption was assessed by a qualitative food frequency
questionnaire for vitamin D food sources (milk, dairy products,
canned sardines, canned tuna, bull’s liver, chicken eggs), applied
directly to the users and their caregivers. Patients who reported
consumption one to thre times a week, four to seven times a week
or at least once a month, were grouped into the “Yes” group; i.e.
they consumed these foods regularly. Those who reported rarely or
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never consuming were grouped into the “No” group; i.e. they did
not consume the vitamin D food source regularly.

For the patients with EoE, in order to verify the daily intake of
vitamin D, a 24-hour Recall was applied. Then the amount of con-
sumption was calculated by AVANUTRI®? software and compared
with the values recommended by Dietary Reference Intakes!®.

Regarding vitamin D, levels and degrees of sufficiency were
analyzed, categorized as insufficient, deficient or sufficient. Statis-
tical analysis considered 25(OH)D levels according to Endocrine
Society Clinical Practice Guideline (2011)", where levels below
20 ng/mL are considered deficient, levels between 21-29 ng/mL
as insufficient and levels equal to or greater than greater than 30
ng/mL as sufficient. Participants with insufficiency and deficiency
were considered as a single group and participants with sufficiency
in another. Patients with insufficient and deficient 25(OH)D lev-
els were treated according to the recommendations. Those who
were insufficient were instructed to expose themselves to the sun
at the correct time, for a sufficient amount of time (30 minutes
between 10 a.m. and 3 p.m., depending on skin color) and with
appropriate clothes for correct absorption of UVB rays and to
consume Bull’s liver and mushrooms, when possible. And those
who were deficient also received these recommendations, along
with a recommended vitamin D supplementation (800 IU per
day, according to the provision of supplementation by the public
health system) for 3 months and returned for a new assessment.
25(OH)D levels were measured by chemiluminescence (Diasorin®
commercial kit)®1?,

Statistical analyses were performed using OpenEpi software,
Version 3.01¢% and Statistical Package for Social Sciences (SPSS)
version 15.0 for Windows®". The unilateral Fisher exact test was
used to evaluate the association between two qualitative variables.
To compare the age distributions between the groups the Mann-
Whitney test was used as the age had no normal distribution. To
compare the vitamin D averages, Student’s ¢-test was used after
verifying the normal distribution in the measured values. Since
the two groups were small, the bootstrap technique with 5,000
samples was used to guarantee greater precision in the test result.
The 95% confidence interval of the difference between the means
of the two groups was determined. The level of significance was
5% (0=0.05). The sample of the present study was a convenience
sample, as it is a rare pathology. The patients were approached as
they go to consultations and when they have a confirmed diagnosis.

The data sets used and/or analyzed during the current study
can be made available by the corresponding author upon reason-
able request, yet since this was a clinical study, the anonymity of
the participants will be preserved.

The preparation of this study was performed following the
recommendations of the SPIRIT 2013 checklist for the definition
of standard protocol items for clinical trials®?.

RESULTS

Thirty-two patients were selected, where fifteen participants
were from the EoE group and 17 from the control group. The
median age of the EoE group was 9 years (minimum: 3 years,
maximum: 18 years, standard deviation: 5.45 years), for the children
and adolescents of the control group it was 11 years (minimum: 3
years, maximum: 17 years, standard deviation: 4.94 years). Male
patients were more frequent in the series, 87% in the EoE group
and 70% in the control group.

Regarding the nutritional status of the EOE group, two patients
were underweight for their age, 12 were eutrophic and only one was
obese. In the control group, ten patients were eutrophic for their
age, four were overweight, two were obese, and one subject was
underweight for their age.

The reported skin color of the individuals of both groups
was either white or brown, 40% in the case group and 59% in the
control group were self-described whites (P=0.239); there were no
patients who claimed to be black. There was a similar distribution
concerning the prevalence of daily sun exposure: 73% of the EoE
group and 82% of the control group (P=0.424). However, the time
of sun exposure differed between groups; 73% with EoE reported
remaining in the sun for more than 30 minutes daily, and only 35%
in the control group reported remaining for the same amount of
time (P=0.035). Sun exposure occurred during walks to school or at
school break times, using pants and short-sleeved shirts. TABLE 1

TABLE 1. Clinical and sociodemographic characteristics and vitamin
D status of children and adolescents with eosinophilic esophagitis and
the control group attended at the Clinical Hospital of UNICAMP — SP
(2017-2018).

Eosinophilic Group
Variables esophagitis % control % P-value*
group n (15) n (17)
Sex
Mal 1 8 12 1
ale 3 7 7 0.254
Female 2 13 5 29
Age
Child (up to 12 6 40 3 47
years old) 0.482
Adolescent (12 to 9 60 9 53 '
18 years old)
Nutritional status (BMI/Age)
Low BMI 2 13 1 6 0.451
Normal/high BMI 13 87 16 94 '
Sun exposure
Ye
es 11 73 14 82 0.424
No 4 27 3 18
Sun exposure time
Up to 30 minutes 4 27 11 65
0.0
M_ore than 30 11 73 6 35 35
minutes
Self-described skin color
White 6 20 10 59
2
Brown 9 80 7 41 0.239
Levels of vitamin D
Sufficient (equal
or greater than 4 27 11 65
30 ng/mL)
0.0
Insufficient/ 3
deficient (below 11 73 6 35
30 ng/mL)

*Fisher’s exact test. BMI: body mass index.
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presents the results of the clinical and sociodemographic charac-
teristics and vitamin D status of the children and adolescents of
the EoE group and the control group.

The mean 25(OH)D levels among children and adolescents in
the EoE group was 27.2+8.50 ng/mL, and in the control group it
was 32.47£8.87 ng/mL (P=0.096). After subdividing the groups
in relation to serum 25(OH)D levels in sufficient or insufficient/
deficient, it was observed that there was a higher frequency of
insufficient/deficient levels in patients in the EoE group, compared
with the control group (P=0.035). In the EoE group, four were
vitamin D deficient (<20 ng/mL), seven had levels ranging from
20 to 30 ng/mL and only four subjects were at recommended levels
(>30 mg/mL).

In relation to the consumption of vitamin D food sources,
82% patients in the control group consumed milk frequently, and
only 40% of the patients in the EoE group reported any consump-
tion (P=0.016). Concerning dairy products, chicken eggs, canned
sardines, canned tuna and bull’s liver, a frequency of consumption
was not observed in both groups (TABLE 2). In the case group, 7%
patients reported consuming milk and dairy products, 13% reported
consuming eggs and 20% reported eating bull’s liver at least once a
month. The daily intake of vitamin D in children and adolescents
of the EoE group was inadequate for 93% patients.

TABLE 2. Frequency of vitamin D-rich food consumption of patients
with eosinophilic esophagitis and of the control group attended at the
Clinical Hospital of UNICAMP — SP (2017-2018).

Variables Eosinophilic
esophagitis % Gr OuPl o Povaluct
Do you consume group @ con{ro % _value
frequently? n (15) n (17)
Cow milk
Yes 6 40 14 82
0.016
No 9 60 3 18
Dairy products
Yes 10 67 13 77
0.411
No 5 33 4 23
Eggs
Yes 9 60 14 82
0.156
No 6 40 3 18
Canned sardines
Yes 0 0 3 18
0.137
No 15 100 14 82
Canned tuna
Yes 0 0 0 0
1.000
No 15 100 17 100
Bull’s liver
Yes 2 13 3 18
0.562
No 13 87 14 82

*Fisher’s exact test. BMI: body mass index.

412 o Arg Gastroenterol ® 2020. v. 57 n° 4 out/dez

DISCUSSION

The objective of this study was to verify whether there are dif-
ferences between serum vitamin D levels in children and adolescents
with eosinophilic esophagitis on a restricted diet and children and
adolescents without associated pathologies. In addition, the objec-
tive was also to verify if there would be an association between
serum 25 (OH) D levels with nutritional status, dietary sources
and exposure to the sun. It was found that there was a higher
frequency of vitamin D insufficiency/deficiency in the EoE group;
even with greater exposure to the sun®. It is alarming that, even
in a country with a high incidence of sunlight, there is a risk of
vitamin D insufficiency/ deficiency. Skin color was not associated
with lower levels of vitamin D in the two groups studied and no
difference was found between the nutritional status of the groups.
The consumption of vitamin D food sources only varied signifi-
cantly for cow’s milk between the groups. It is then warned of low
adherence to treatment, indicating the need to emphasize, to the
patients and those responsible, the importance of adhering to the
treatment, for a good prognosis of the disease®.

Pediatric patients with EoE had insufficient serum levels of
vitamin D when compared to those in the control group. However,
there was no statistical difference between the averages of serum
vitamin D. In relation to vitamin D sufficiency levels, the control
group proved to be more insufficient/deficient than the case group.
Mehta et al. (2018), carried out a study where they analyzed children
with Gastroesophageal Reflux Disease (GERD) and EoE, with
the objective of measuring the frequency of undiagnosed food
dysfunction and nutritional deficiencies caused by food restric-
tion in children with EoE and comparing them with those who
had GERD. They noted that children with EoE and GERD had
average normal levels of vitamin D (30.3%8.8) and no differences
were found in the average values of vitamin D in individuals with
EoE and GERD (30.4+10.4 and 30.3+8.8, respectively). Despite
adequate serum levels, the authors emphasized the importance of
constant monitoring of children with EoE, as they may be at ad-
ditional risk for inadequate intake of calcium and vitamin D, given
the use of food allergen restriction diets®®. Slack et al. (2015), in
a study with children and adults diagnosed with EoE, evaluated
the relationships between the 25(OH)D levels, demographic data
and specific parameters of the disease. They noted that 25(OH)D
levels in patients with EoE ranged from 9.63 to 83.9 ng/mL (median
28.9 ng/mL) where, 52% of patients had vitamin D deficiency/
insufficiency®. It is noted that the average levels of vitamin D re-
mained sufficient® and insufficient®, respectively, in both studies
cited; however, all the authors alert us to the need for a thorough
investigation of these patients, as they have a restricted diet and a
chronic inflammatory disease®**¥.

Souto Filho et al. (2018), when conducting a study in order to
investigate the association between 25(OH)D levels and absolute
blood eosinophil count, the mean and median of 25(OH)D was
32.2%11.1 ng/mL and 30.9 ng/mL (minimum of 3.9 and maximum
of 70.0 ng/mL), respectively; and 46.5% of the individuals were
25(OH)D deficient/insufficient. Then they realized that 25(OH)D
deficiency/insufficiency was associated with a higher blood eosino-
phil count (P=0.001). They concluded that these results support
the role of vitamin D in the immune response to eosinophils®®.

Murdaca et al. (2019) when conducting a literature review to
discuss the role of 25 (OH) D in the pathogenesis of various auto-
immune diseases and the validity of therapeutic supplementation,
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they found that several studies have shown that 25 (OH) D can
influence function of B cells, inhibiting their differentiation and
proliferation, promoting their apoptosis and, ultimately, decreas-
ing the production of immunoglobulins, including autoantibodies.
Moreover, they also noted that 25(OH)D can also influence T cell
function, reducing the proliferation and differentiation of T helper
(Th) cells and promoting a change from a pro-inflammatory to a
more tolerogenic immune status®®. Armbruster-Lee et al. (2018)
revealed that peripheral blood eosinophils in pediatric EoE pa-
tients have negative expression of VDR and negative expression of
Transforming Growth Factor Beta (TGFB), indicating a profibrotic
state, and that the negative regulation of VDR in eosinophils in
patients with EoE may contribute to fibrosis in EOE®?. These
studies indicate the importance of monitoring 25(OH)D serum
levels in EoE patients, since deficient/insufficient serum levels may
cause an increased presence of eosinophils by the immune system
and without a correct treatment to normalize 25(OH)D levels,
esophageal fibrosis may occur.

EoE patients reported not consuming milk and dairy products,
eggs and beef liver frequently, indicating a low consumption of
vitamin D food sources. However, it is known that only 10% to
20% of vitamin D absorbed by humans comes from of the diet, the
other 80% is synthesized endogenously, through exposure to UVB
rays®. This alerts us to pay more attention and provide correct
guidance for exposure to the sun, at the right time, for sufficient
time and with appropriate clothing to trigger a correct produc-
tion of 25(OH)D, as its inadequate/ deficient levels of 25(OH)D
can influence the manifestation of the disease. In addition, health
professionals should focus, from the moment of diagnosis, on
monitoring and adhering to treatment, since correct adherence is
essential to control the disease and prevent it from becoming a case
of esophageal fibrosis®”.

EoE patients reported daily sun exposure for longer periods
than the control group. 20 minutes of sun exposure per day is rec-
ommended to trigger adequate vitamin D production. However,
the amount of vitamin D produced from exposure to ultraviolet
rays is proportional to the amount of skin exposed to the sun,
where at least 25% of the surface area must be exposed body, and
large areas such as arms and legs should be exposed directly to the
sun®-3%_ The patients in this study reported that their exposure
occurred during spring, summer and early autumn (data collection
period), on the way to school or during school breaks, where they
were always wearing shorts and a blouse; which corresponds to
at least 25% of the bodily exposure. Although daily sun exposure
was sufficient to trigger a correct production of vitamin D, EoE
patients showed insufficient/deficient 25(OH)D levels. This result
reinforces the possible that even in places with high levels of solar
radiation, such as in southeastern Brazil, where the incidence of
UVB rays remains high throughout the year, hypovitaminosis D
may occur. Other influential factors may be skin color, time of
exposure to the sun, use of sunscreen and pollution®. The present
study analyzed only the skin color and found no association with
the serum 25(OH)D levels. A study carried out by Peganha et al.
(2019) also found a prevalence (57.3%) of 25(OH)D deficiency
in children with recurrent wheezing and asthma. They found that
most of their patients were declared non-white (brown, mulatto
or black), but they also found no significant difference in 25(OH)
D levels in relation to ethnicity. However, they found that vita-
min D concentrations were inversely associated with wheezing

events in the first year of life (P=0.037), a personal history of
atopic dermatitis and exposure to environmental pollution, and
vitamin D supplementation in the first 2 years of life was associ-
ated as a protective factor for the studied population®?. These
results reaffirm the fact that 25(OH)D levels are associated with
anti-inflammatory action of allergic/ inflammatory diseases;
when serum 25 (OH) levels were suboptimal, symptoms and the
proliferation of diseases increased.

Most of the children and adolescents in the study were in the
normal/ high BMI group. Only one malnourished patient was
identified in the control group and two were identified in the case
group. Of these two EoE patients, one was underweight for their age
and the other very underweight, and both had inadequate 25(0OH)
D levels, which can be attributed to the restricted diet and the EoE
itself; which can directly interfere with the nutritional status of the
affected patients®>3%,

Since the deficient/ insufficient levels of 25(OH)D directly in-
fluence the inflammatory state generated by the immune system®®
and since EoE is a disease characterized by chronic esophageal in-
flammationV, the continuous monitoring of these patients should
include 25(OH)D levels. This should include orienting patients to
have correct exposure to the sun for a sufficient amount of time,
with the use of appropriate clothing, to trigger the correct produc-
tion of vitamin D.

The sample of the present study was of convenience, as EoE
is a rare pathology. Patients were approached at the consultation
and when they had a confirmed diagnosis. As it is a population of
variable prevalence, it was not possible to calculate the power of
the sample. Another limitation of this study was that the 24-hour
recall was applied only to the EoE group, in addition it was not
possible to reapply the 24-hour recall in at least 30% of patients,
due to the difficulty for patients to return to medical appointments,
which prevented statistically adjusting the intrapersonal variabil-
ity of intake. The variables analyzed in relation to sun exposure
were also limited, as it was not analyzed whether the patient used
sunscreen or not, and the level of pollution in the city studied was
not measured. The sample size was limited, due to low compliance
by most patients.

CONCLUSION

The present study demonstrated a higher frequency of insuf-
ficient/deficient levels of vitamin D in children and adolescents
with EoE on a restricted diet. The 25(OH)D levels of these patients
should be investigated and the correct exposure to the sun should
be encouraged, while paying attention to the guidelines of the time
of day, time spent in the sun and appropriate clothing to trigger
the production of vitamin D. However, the sun exposure of the
EoE group for more than 30 minutes in the sun did not seem to
have provided a protective effect, even in a region with high levels
of solar radiation. There was a significant difference only in the
consumption of cow’s milk between the case and control groups,
showing us the low adherence to the restriction diet by the case
group. No association was found between 25(OH)D levels and
nutritional status. There was no association regarding the adequate
or inadequate status of vitamin D and the consumption of vitamin
D food sources. Multicenter studies with a larger number of cases
should be performed to assess 25(OH)D levels and associated fac-
tors in pediatric patients with EoE.
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Teixeira TL, Linden MA, Lomazi EA, Saron MGL, Riccetto AL, Bellomo-Brandao MA. Estudo caso-controle sobre o status da vitamina D em criangas

e adolescentes com esofagite eosinofilica. Arq Gastroenterol. 2020;57(4):409-15.

RESUMO - Contexto — A vitamina D ¢ um hormonio esteroide soltivel em gordura essencial e sua deficiéncia ¢ um problema global de satide publica,

especialmente entre criangas e adolescentes. Fatores como baixa ingestao de fontes alimentares ricas em vitamina D, baixa absor¢do e menor exposi¢ao
ao sol influenciam esse resultado. A vitamina D tem um efeito anti-inflamatério no organismo, promovendo a diferenciagdo regulatéria das células T
e recuperando a resposta das células T auxiliares 17 e a secre¢ao de citocinas anti-inflamatorias. A esofagite eosinofilica (EoE) ¢ uma doenga cronica,
caracterizada histologicamente por inflamagao predominantemente eosinofilica. As abordagens terapéuticas mais comuns sao as dietas eliminadoras
de alérgenos, como a exclusio de leite de vaca, ovo, soja, trigo, amendoim e frutos do mar ou restrigdes alimentares mais especificas. Objetivo — Verificar
os niveis séricos de vitamina D em criangas e adolescentes com EoE em dieta restrita e, analisar sua associagdo com estado nutricional, consumo de
fonte alimentar, exposi¢ao ao sol e cor da pele. Métodos — Estudo caso-controle realizado na cidade de Campinas-SP, Brasil, no qual foram incluidos
pacientes com idades entre 2 e 18 anos; aqueles com diagnostico de EoE foram referidos como grupo de casos (n=15); um grupo controle (n=17)
também foi formado. Dados epidemioldgicos, estado nutricional, dados sobre a ingestdo de vitamina D (recordatorio de 24 horas — realizado apenas
por pacientes com EoE e ingestao autorreferida de fontes alimentares de vitamina D: leite e derivados, atum e sardinha enlatada, figado de boi, ovos
de galinha — aplicados em ambos os grupos) e o tempo diario de exposi¢ao ao sol (230 min ou <30 min) foi registrado. As amostras foram coletadas
para niveis séricos de 25-hidroxi-vitamina D, onde foram considerados niveis de suficiéncia >30 ng/mL, insuficiéncia 21 a 30 ng/mL, deficiéncia <20
ng/mL. Resultados — Houve maior frequéncia de insuficiéncia / deficiéncia de vitamina D no grupo EoE (P=0,035), mesmo com maior exposi¢ao
ao sol (P=0,035). A cor da pele nao foi associada a niveis mais baixos de vitamina D nos dois grupos estudados. Nao foi encontrada diferenca no
estado nutricional entre os grupos. Conclusiio — O presente estudo demonstrou maior frequéncia de niveis inadequados / deficientes de vitamina D
em criangas e adolescentes com EEo em dieta restrita. Quando necessario, os niveis séricos devem ser investigados e a exposi¢ao correta ao sol deve
ser incentivada, com atengdo especial as diretrizes recomendadas, tempo gasto ao sol e roupas adequadas para a absorgao correta. Ja a exposicao
por mais de 30 minutos ao sol ndo parece ter proporcionado um efeito protetor no grupo EoE, mesmo em uma regiao com altos niveis de radiacdo
solar. Houve diferenca significativa apenas no consumo de leite de vaca entre os grupos caso e controle, demonstrando a baixa adesido a dieta de
restri¢do pelo grupo caso. Nao foi encontrada associagdo entre os niveis séricos de hidroxivitamina D 25 e o estado nutricional. Além disso, nao foi
identificada associagcdo quanto ao status adequado ou inadequado da 25 hidroxivitamina D e ao consumo de alimentos ricos em vitamina D. Estu-
dos multicéntricos com numero maior de casos devem ser realizados para avaliar os niveis séricos de hidroxivitamina D 25 e fatores associados em
pacientes pediatricos com EEo.

DESCRITORES - Deficiéncia de vitamina D. Vitamina D. Esofagite eosinofilica. Criangas.
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