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Ozet

Amag: Bu ¢aligmada okul 6ncesi donem (<6 yas) Down Sendromlu (DS) ¢ocuklarda D vitamini diizeylerini saptamay1 amagladik.

Gerec ve Yontemler: Calismaya Haziran 2015- Ocak 2020 tarihleri arasinda polikliniklere bagvurmus; 1-72 ay aras1 51’1 kiz, 70’1 erkek olmak iizere toplam
121 DS’li ¢ocuk dahil edildi. Cocuklarin demografik bilgileri ve eslik eden hastaliklari tarandi ve kaydedildi. DS’li cocuklar 1 yas alt1 olanlar siit cocugu,
1-3 yas arast olanlar oyun ¢ocugu ve 4-6 yas olanlar ise okul 6ncesi donem olmak iizere {i¢ grupta degerlendirildi. Hastalarin serum D vitamini diizeyleri
[25(OH) D], kalsiyum, fosfor ve serum alkalen fosfataz (ALP) degerleri kaydedildi.

Bulgular: Calismaya dahil edilen hastalarin yas ortalamalar1 27.73+19.29 aydi. Calismaya dahil edilen DS’li ¢ocuklarin (n=121) D vitamini diizeyleri siit
¢ocuklugu déneminde (n=34) 33.73+2.83 ng/mL, oyun ¢ocugu déneminde (n=50) 29.35+2.10 ng/mL ve okul 6ncesi donemde (n=37) 21.06+2.03 ng/mL
olarak tespit edildi ve 3 grup arasinda D vitamini diizeyleri agisindan istatistiksel olarak anlaml fark saptand: (p<0.05). Okul 6ncesi donem ¢ocuklarda D
vitamini eksikligi ve yetersizligi [25(OH)D seviyesi<30 ng/ml] oran1 %75 idi.

Sonug: Sonug olarak 6zellikle okul éncesi donem DS' li gocuklarda D vitamini eksikligi ve yetersizligi olduk¢a yaygindi. DS' li ¢ocuklarin serum D vitamini
diizeylerinin diizenli olarak kontrol edilmesi ve gereginde vitamin D destegi dnerilerinde bulunulmasi gerektigini diistiniiyoruz.

Anahtar kelimeler: Down Sendromu, Vitamin D, Okul 6ncesi ¢ocuk.

Abstract

Objective: We aimed to investigate the vitamin D status of preschool children (<6 years)with Down Syndrome (DS).

Material and Methods: This retrospective study included 121 children with DS (51girls-70 boys), aged 1-72 months, and who admitted to our hospitals-
between June 2015 and January 2020. Children’s demographic data and their comorbidities were recorded. The children were evaluated in three groups
as infancy under 1 year of age, toddler between 1-3 years of age, and preschooler between 4-6 years.We also recorded their serum 25-hydroxy-vitamin-D
[25(OH)D], calcium (Ca), phosphate (P), and alkaline phosphatase (ALP) levels.

Results: The children included in the study had a mean age of 27.73+19.29 months. The children’s vitamin D levels were found to be 33.73+2.83 ng/ml for
infants (n=34), 29.35+2.10 ng/ml for toddlers (n=50), and 21.06+2.03 ng/ml for preschoolers(n=37), with a statistically significant difference between the
groups (p<0.05).The rate of vitamin D deficiency 25[OH)D levels<30 ng/ml] was found to be 75% in preschool children with DS.

Conclusion: Our findings suggest a prevalence of vitamin D deficiency in preschool children,particularly in those with DS. We recommended that children
with DS should be regularly checked for their serum vitamin D levels and given vitamin D supplementation as needed.
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INTRODUCTION

Vitamin D is a fat-soluble secosteroid prohormone that is
produced on the skin by contact with sunlight. Through vari-
ous metabolic changes in the body, it transforms into a hor-
mone known as calcitriol, with a key role in the calcium and
phosphate metabolism (1). Vitamin D serves plenty of fun-
ctions in the body. Therefore, its deficiency may cause mus-
culoskeletal symptoms such as bone pain, muscle weakness,
gait difficulty, skeletal deformity, in addition to extraskeletal
symptoms such as autoimmune diseases, cardiovascular di-
seases, and neuropsychiatric diseases (2).

Down Syndrome (DS) occurs as a result of trisomy, which
occurs due to an extra copy of the whole or part of the long
arm of chromosome 21 and is the most commonly known
cause of delay in development. DS affects 1 in every 787 li-
veborn babies (3). DS is often accompanied by distinctive
craniofacial features, congenital heart diseaseand immune,
musculoskeletal and endocrine system abnormalities (4,5).

In patients with this syndrome, various environmental
and hormonal factors such as hypotonia, low physical acti-
vity, poor calcium and vitamin D intake, intrauterine growth
restriction, hypogonadism and thyroid dysfunction may
contribute to bone mass and quality (6,7). Among all the ot-
hers, vitamin D may have a crucial role inthe health of these
people.Vitamin D levels differ with many factors, including
exposure to sunlight, dietary intake, and supplement use
(8,9).

There is a lack of scientific evidence on the prevalence and
severity of vitamin D deficiency in children with DS. Hence,
this study aimed to determine prevalence and severity of the
vitamin D deficiency in children with DS, from infancy to
toddler and particularly during the preschool period, and to
raise awareness on the matter.

MATERIAL AND METHODS

We retrospectively reviewed the data of 305 children
with DS, aged 1-72 months, and who applied to the pediatric
outpatient clinics betweenJune 2015 and January2020. We

recorded the serum 25-hydroxy-vitamin D [25(OH)D], cal-
cium (Ca), phosphate (P), and serum alkaline phosphatase
(ALP) levels of 121 children with DS (51 girls-70 boys). We
also recorded the children’s demographic characteristics and
data regarding their comorbidities.

Total serum vitamin D levels were measured by nephe-
lometry using commercially available kits. The best indica-
tor of vitamin D status is the serum 25 (OH) D3. Vitamin D
deficiency was evaluated at four levels according to serum
25-OH levels as severe deficiencyif <10 ng/mL, deficiency if
between 11-20 ng/mL, insufficiency if between 21-30, and
sufficiencyif >30 ng/mL. These values were chosen based on
previously established guidelines for bone health (10,11).

The children were divided into three groups as infancy
under 1 year of age, toddler between 1-3 years, and preschool
between 4-6 years.

Statistical Analysis

We used SPSS 18.0 software to analyze the data.Descrip-
tive results are expressed as percentages, mean and standard
deviations (SD) as appropriate. Conformity to normal distri-
bution and homogeneity were tested using the Shapiro-Wilk
test. TheKruskal-Wallis test and the one-way ANOVA test
were used for comparisons between groups. P-values <0.05
indicated statistical significance.

RESULTS

121 children (51girls — 70 boys) included here had a mean
age 0f27.73+£19.29 months. In terms of Vitamin D status, 13
children hada severe deficiency, 25 hada deficiency, 33 had in-
sufficiency and 50 hadsufficiency. The rates of vitamin D defi-
ciency were 41% in the infancy group, 56% in the toddler group,
and 78% in the preschool group. Nearly 80% of the children
had a comorbid disease, particularly a cardiac anomaly and/or
hypothyroidism. Table 1 shows the prevalence of comorbidi-
ties requiring regular follow-up in children with DS.

We found that vitamin D levels were statistically signi-
ficantly decreased from infancy to toddler and preschool

Table 1. 25(OH)D status and comorbidities of patients.

Total Infancy Toddler Preschool age
(n:121) (n:34) (n:50) (n:37)
n % n % n % n %
25(OH)D levels
<10 ng/ml 13 10.8 3 8.8 4 8 6 16.2
11-20 ng/ml 25 20.7 3 8.8 9 18 13 35.1
21-30 ng/ml 33 27.2 8 23.6 15 30 10 27.1
>30 ng/ml 50 41.3 20 58.8 22 44 8 21.6
Comorbidities
No additionaldiseases 24 19.8 6 17.7 10 20 8 21.7
Cardiacanomaly 65 53.7 22 65 30 60 13 35.1
Hypothyroidi 68 56.1 17 50 26 52 25 67.6
Other 2 1.6 0 0 1 2 1 2.7
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age (33.73+2.83, 29.35+2.10, 21.06+2.03 ng/ml, respectively;
p<0.05). There was no significant difference between Ca, P, or
ALP values (p>0.05) (Table 2).

DISCUSSION

In this study, we determined that vitamin D levels gra-
dually decreased from infancy to toddler and preschool age
in children with DS. However, we could only examine the
vitamin D levels of 121 of 305 patients with DS that were
followed up in our centers. Also, vitamin D deficiency was
detected in 58% of children with DS under the age of 6, with
this rate being 75% for preschool children.

Vitamin D is a prohormone that plays a role in the neuro-
muscular and skeletal system by regulating the serum calci-
um/phosphorus balance (12). However, the effects of vitamin
D are not limited to the musculoskeletal system. Recent data
suggests many organs (e.g., osteoblasts, lymphocytes, mono-
nuclear cells, brain, pancreas, small intestine, colon, heart,
skin, gonad, prostate, and breasts) to commonly contain these
receptors (12,13). Vitamin D levels are important for the mus-
culoskeletal system, both for normal muscle tone and stren-
gth and for normal development and mineralization of the
skeletal system. Vitamin D levels have particular importance
in patients with DS, who commonly present with musculos-
keletal pathologies such as hypotonia and osteoporosis (4).

The serum 25 OH vitamin D levels of infants are correla-
ted with those of their mothers during the first eight weeks of
life, after which sunlight becomes more determinant (14). In
our country, each newborn infant is given 400 IU vitamin D
supplement orally from the first day of life until 1 year of age,
under the regulation of the Ministry of Health. After 1 year,
the daily need is determined as 600 IU, recommended to be
given by food and/or oral vitamin D supplementation (15).
One study on vitamin D levels in childhood and adolescen-
ce in 2015 has emphasized that 61% of all children included
had vitamin D deficiency, with vitamin D levels decreasing
with increased age (16). In the present study, we found that
vitamin D levels were higher during infancy, but increased
deficiency was observed in toddler and preschool period.
Children with DS may be less exposed to sunlight, particu-
larly during toddler and preschool period due to hypotonia
and delay in development. Therefore, physicians who follow
children with DS should have a higher awareness of vitamin
D deficiency and consider oral supplementation when neces-
sary.

Dogan et al. (16) found preschool children to have a
mean vitamin D level of 23.86+10.64 ng/ml. Kartalet al. (17)
conducted a similar study on healthy preschool children and
found them to have a mean vitamin D level of 35.9+15.4 ng/
ml. In the present study, we found preschool children with
DS to have a mean vitamin D level of 21.06+2.03 ng/ml.Sta-
gi et al. compared children with DS aged between 2-12 ye-
ars with a healthy control group and found that the group
with DS had significantly lower vitamin D levels. Conside-
red as the first comprehensive evaluation of 25(OH)D levels
in children and adolescents with DS, this study highlighted
a very high prevalence of vitamin D deficiency in children
with DS at different age groups, suggesting vitamin D defi-
ciency to be a significant health problem in these patients
(18). To the best of our knowledge, our study is the first to
evaluate the prevalence of vitamin D deficiency in preschool
children with DS in our country. In this study, we found that
the rates of children with DS and below 30 mg/ml vitamin
D levelswere 41% in the infancy group, 56% in the toddler
group, and 78% in the preschool group. Moreover, in compa-
rison to other groups, preschool children were determined to
have significantly lower vitamin D levels.

In our patient group, there was quite a high rate of hypot-
hyroidism and some cardiac anomalies (common in children
with DS). In fact, even the patients undergoing continuous
follow-up for these comorbidities did not have sufficient vi-
tamin D levels.

There has been very little attention on bone health in
children with DS. Most clinicians who treat children with DS
do not check vitamin D levels on a consistent basis. The most
important limitations of our study were its retrospective de-
sign, absence of a healthy control group and our lack of infor-
mation on whether these patients received regular vitamin D
supplementation. However, we think that this study will raise
awareness in physicians dealing with this group of patients,
particularly since the rates of vitamin D deficiency are very
high in patients who are followed up for DS, even when they
are regularly checked for other comorbidities. At the same
time, prospective controlled studies with healthy control
groups are needed.There is also need for studies examining
the effects of Vitamin D levels on the motor development and
bone density of DS patients.

In conclusion, we recommend that children with DS
should be regularly followed for their vitamin D levels and
given vitamin D supplementation as needed.

Table 2. Serum 25(OH)D, Ca, P, ALP levels and p values

Total Infancy Toddler Preschool P value
(n=121) (n=34) (n=50) (n=37)
Sex (n:F/M) 51/70 15/19 25/25 11/26 >0.05
25(OH) D (nl/ml) 27.98+19.29 33.73+2.83 29.35+2.10 21.06+2.03 0.002*
Ca (mg/dl) 9.39+0.73 9.6+0.12 9.2+0.12 9.3+0.23 >0.05
P (mg/dl) 4.92+0.91 5.12+0.23 4.94+0.12 4.73+0.90 >0.05
ALP (U/L) 197.66£102.9 252+28.4 166+10.6 187+9.81 >0.05
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