Ann Med Res 2020;27(6):1786-91

Annals of Medical Research Original Article
DOI: 10.5455/annalsmedres.2019.10.667

Importance of vitamin D in the mother and infant in
pediatric follow-up

Atilla Cifci

Department Pediatrics, Faculty of Medicine, Ankara Yildirim Beyazit University, Ankara, Turkey

Copyright © 2020 by authors and Annals of Medical Research Publishing Inc.

Abstract

Aim: Vitamin D is a steroid structured the hormone that regulates the calcium and phosphor metabolism in the body and is required
for healthy growth, development, and skeletal structure. Apart from its negative effect on bone structure, vitamin D deficiency may
form the basis of many diseases. For infants aged between 0-24 months coming to the hospital for regular follow-up, the objective
of this study was to evaluate their retrospective serum 25-hydroxyvitamin D levels, maternal vitamin D usage history and their
distributions based on gender, age and seasons.

Materia and Methods: 992 infants who were admitted to the well-child polyclinic in a training and research hospital in Ankara
between January 2018 and May 2019 and detected to have serum 25-hydroxyvitamin D levels below normal were included in our
study. The patients were separated into four groups according to their chronological ages with a difference of six months between
each group and into three groups based on their vitamin D levels. Groups were also formed according to genders and seasons.
Results: Three groups were formed based on serum 25-hydroxyvitamin D values of the infants; values of those below 10.00 ng/mL
were classified as the deficiency, those between 10.01-20.00 ng/mL were classified as insufficiency and those between 20.01 and
30.00 ng/mL were classified as an indefinite group. Among 992 infants included in the study, 38 (3.8%) were defined as a deficiency,
380 (38.3%) as insufficiency and 574 (57.9%) as an indefinite group. Lowest 25-hydroxyvitamin D values of the infants were observed
in spring and the group aged between 0-6 months.

Conclusion: Vitamin D values were detected significantly low in infants under the age of two and especially in those who are in their
first six months. This condition requires the regular follow-up of vitamin D levels of the mothers during pregnancy and adequate and
careful use of vitamin D prepares support.
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INTRODUCTION Vitamin D deficiency or insufficiency occurs due to any
reason preventing the sun rays from reaching the earth’'s
surface or not being able to adequately benefit from
this, any condition preventing its transfer to the skin
or presence of structural melanin intensity, increasing

25(0H)D in serum D vitamin measurement (8,9). 25(0H) neeql _durlng quick growth and inadequate intake through
D, which is the vitamin D storage form, easily crosses nutrition (4).

the placenta in rats, and possibly placental passage in  Apart from bone tissue effects, vitamin D deficiency also
humans is easy such that the cord blood 25(0H)D vitamin  forms the basis of many diseases (5,6).

concentration is equal to or 20% lower than the maternal ) ) . .
concentration. Other hormones that have potential Inthe studies made in recent years, it was emphasized that

calcium regulating effects; oestrodiol, prolactin, placental ~Vitamin D deficiency constitutes an important problem for
lactogen and calcium regulating parathyroid hormone- the mother and the infant due to their biological unity and
related protein (PTHrP) levels increase during pregnancy diagnosis of vitamin D deficiency before and after delivery
(9,12). 25- (OH)D vitamin level of maternal serum during gained importance. In addition to the fact that vitamin D
pregnancy shows high correlation with dietary intake deficiency during pregnancy may have lifelong effects on
and sun exposure (9). The mother's vitamin D should be the fetus, it was also reported as the most important risk
sufficient for the newborn to be born with a normal 25 factor for vitamin D deficiency in the neonatal period and
(OH) vitamin D concentration. infancy (10).

Vitamin D is a hormone that regulates the calcium and
phosphor metabolism in the body and is required for
growth, development and a healthy skeletal structure (1,2).
Its half-life is approximately 3-4 weeks. It is measured as
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Within vitamin D support programs in Turkey, all healthy
infants are given 400 IU/day from the first day of their lives
until they are one year old to prevent vitamin D deficiency.
It is also suggested to give 600 IU/day vitamin D support
starting from the age of one until adolescence (11).

The objective of our study was to evaluate retrospective
serum 25(0H)D vitamin levels of infants between the ages
of 0 and 2 who were admitted to Ankara Yildirnm Beyazit
University Yenimahalle Training and Research Hospital
well-child polyclinic for follow-ups, vitamin D usage
conditions of their mothers during pregnancy and also
to evaluate the infants based on months, genders and
seasons.

MATERIAL and METHODS

Ethics committee approval of the study was made on
30.04.2019 with the number 2019-44 Ankara Yildirim
Beyazit University Yenimahalle Education and Training
Hospital Clinical Research was taken from the Ethics
Committee.

Nine hundreds and ninety-two infants who were admitted
to the well-child polyclinic of our hospital between
January 2018 and May 2019 were evaluated in our study.
The infants were between 0 and 24 months and were
separated into four groups for every six months. Age
groups formed based on 25(0H) vitamin D levels were
separated into groups based on maternal vitamin D use
during pregnancy, vitamin D usage history of the infant
and also on genders and seasons. Serum 25(0H)D level
<10.00 ng/mL was evaluated as deficiency, 10.01-20.00
ng/mL as insufficiency, 20.01-30.00 ng/mL as indefinite
group and >30.00 ng/mL as sufficiency. Vitamin D
levels were studied according to the suggestions of the
manufacturing firm, using Adivia Centeur XPT (Siemens,
Erlangen, Germany) immune measurement auto analyzer.

Statistical Analysis

Statistical analysis of the data was performed with SPSS
21.0 (IBM Corp. Released in 2012. IBM SPSS Statistics
for Windows, Version 21.0. Armonk, NY: IBM Corp.).
The suitability of the data for normal distribution was
examined graphically and by the Shapiro-Wilk test.
Data were not normally distributed. The median and
minimum-maximum values were used for the non-
normally distributed numerical data, and the number
and percentage were used for the categorical data. The
comparison of the groups was performed by Kruskal
Wallis test in comparison of three or more groups in non-
normally distributed numerical data, Mann-Whitney test
in comparison of double groups, and chi-square test in
categorical data. p<0.05 was considered statistically
significant.

RESULTS

A total of 992 infants were included in the study. 481
(48.5%) of these were female. 321 (32.4%) were infants
born in spring. 401 (40.4%) of these were between 6-12
months old. 498 (50.2%) of the mothers of the infants

included in the study stated that they didn't take any
vitamin D during their pregnancy. And as their mothers
stated, 496 (50.0%) of the infants didn't take any vitamin
D after they were born. The median serum vitamin D value
of the infants was detected as 16.86 (4.2—30) ng/mL.
The lowest vitamin D level was 4.20 ng/mL. Statistical
significance was accepted as p<0.05 in the statistical
evaluation. Descriptive data of the infants included in the
study were summarized in Table 1.

Table 1. The Descriptive Values of Infants

n %
Gender Male 481 48.5
Female 511 51.5
Seasons Spring 321 324
Summer 230 23.2
Autumn 235 23.7
Winter 206 20.8
Baby age (months) 0-6 298 30.0
6-12 401 40.4
12-18 188 19.0
18-24 105 10.6
Mother of Vitamin D Usage Status Regular 204 20.6
None 498 50.2
Sometimes 290 29.2
Infant of Vitamin D Usage Status Regular 210 21.2
None 496 50.0
Sometimes 286 28.8
Table 2. According to Seasons of Birth and Months
Gender
Female Male p-value
Seasons . 158 163 0.688
Spring
% 32.8 31.9
106 124
Summer
% 22.0 24.3
111 124
Autumn
% 23.1 24.3
. 106 100
Winter
% 22.0 19.6
Baby age (months) i n 147 151 0.960
% 30.6 29.5
n 195 206
6-12
% 40.5 40.3
88 100
12-18
% 18.3 19.6
n 51 54
%
% 10.6 10.6

n:Count , % : percent, p<0.05 statistically significant difference present
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When the number of female and male infants were
compared based on the birth season and the infant age, no
statistically a significant difference was observed among
them (p=0.688 and p=0.960 in order) (Table2).

Based on an examination made, no statistically significant
difference was detected between the gender, infant age

Table 3. Comparision of Infant 25 Hydroxy Vitamin D Level by Variables

and the season in which the infants were born (p<0.05).
No difference was observed in infant vitamin D values
between the females who used and didn't use vitamin D
during their pregnancy (p=0.218). Again, no significant
difference was observed in serum vitamin D values among
vitamin D using and not using infants (p=0.494) (Table 3).

infants of 25 Hydroxy
Vitamin D Level (ng /mL) PIELTR
Gender Female 20.90 (4.20-29.98) 0.257
Male 21.60 (6.17-30.00)
Baby age (months) 0-6 21.32 (4.20-29.98) 0.083
6-12 22.39 (4.30-30.00)
12-18 20.11 (4.30-29.41)
18-24 19.80 (9.14-29.60)
Seasons Spring 21.10(4.30-29.94) 0.631
Summer 21.45 (4.20-30.00)
Autumn 21.17 (6.58-29.98)
Winter 21.55 (4.30-29.60)
Mother of Vitamin D Usage Status Regular 22.09 (5.92-29.98) 0.218
None 21.20 (4.20-30.00)
Sometimes 20.99 (4.30-29.92
Infant of Vitamin D Usage Status Regular 21.65 (4.30-29.98) 0.494
None 21.08 (4.30-29.94)
Sometimes 21.41 (4.20-30.00)

p<0.05 statistically significant difference present

Table 4. Comparison of Serum 25 Hydroxy Vitamin D Values of infants

Infants of 25 Hydroxy Vitamin D Level (ng /mL)

Deficiency Insufficiency Indefinite
n % n % n % p-value
Gender Female 21 4.4 190 39.5 270 56.1 0.466
Male 17 &g 190 37.3 303 59.4
Seasons Spring 14 44 131 40.8 176 54.8 0.185
Summer 9 39 71 31.0 149 65.1
Autumn 10 43 92 39.1 133 56.6
Winter 5 2.4 86 41.7 115 55.8
Baby age (months) 0-6 14 4.7 97 32.6 187 62.8 0.048"
6-12 16 4.0 145 36.3 239 59.8
12-18 6 3.2 85 45.2 97 51.6
18-24 2 1.9 53 50.5 50 47.6
Mother of Vitamin D Usage Status Regular 5 2.5 73 35.8 126 61.8 0.650
None 21 4.2 192 38.7 284 57.1
Sometimes 12 4.1 115 39.7 163 56.2
Infant of Vitamin D Usage Status Regular 6 29 79 37.6 125 59.5 0.731
None 23 4.6 192 38.7 281 56.7
Sometimes 9 3.2 109 38.2 167 58.6

‘There is a statistically significant difference between 0-6 months group and 18-24 months group (p is corrected value)
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Theinfants were separated into three groups based on their
serum vitamin D values; those below 10.00 ng/mL were
classified as the deficiency, those between 10.01-20.00
ng/mL were classified as insufficiency and those between
20.01-30.00 ng/mL were classified as an indefinite
group. The deficiency was detected in 38 (3.8%) infants
and insufficiency in 380 (38.3%) infants. Five houndreds
and seventy-four (57.9%) infants were evaluated as the
indefinite group. Vitamin D distribution grouped according
to definitive parameters is summarized in Table 4.

A significant difference wasn't observed in infant serum D
vitamin levels grouped according to genders and seasons
(p>0.05). Again, no difference was detected among vitamin
D values grouped according to nhumbers of mothers and
infants using vitamin D (p>0.05).

When the comparison was made based on infant age
groups, a significant difference was detected only among
0-6 months and 18-24 months infant groups (p=0.048).
Vitamin D deficiency rates were found higher in the 0-6
month group. No difference was observed in other age
groups (p>0.05) (Table 4).

DISCUSSION

Studies made in recent years showed that, in addition
to providing calcium and phosphate balance, vitamin
D has a role in the growth and differentiation of healthy
cells and cancer cells in our body and contribute to the
innate and acquired immunity development and interacts
with the endocrine system (12, 13). Recently, there are
many studies on the borders of vitamin D deficiency and
insufficiency. It is also claimed to increase the tendency
to diabetes, allergic conditions, many infectious diseases,
cardiovascular diseases, neuropsychiatric diseases and
some cancer types (14).

In the USA, it is reported that vitamin D deficiency or
insufficiency has reached 70% in children in the 6-11 age
group (15). The global prevalence of vitamin D deficiency
is considered to be changing between 30-60% (16). It
is quite difficult to determine a normal range for serum
25(0H)D vitamin level. But in the study they published,
Barret et al (17) stated that serum 25(0H)D vitamin level
should be over 20.00 ng/mL. In our country, there are
health authorities defining serum 25(0H)D vitamin level
below 10.00 ng/mL as a deficiency and below 25.00 ng/
mL as insufficiency (18). Thus, we formed a group in
which we defined the infants with a serum D vitamin level
between 20.01-30.00 ng/mL as indefinite. There were 574
(57.9%) infants in the group. The ratio was quite high.
Thus we think that the serum D vitamin level of the infant
age group should be over 30.00 ng/mL.

In a study performed in the USA, it was reported that a
high amount of vitamin D intake during pregnancy could
decrease recurrent wheezy breathing in early childhood.
When the mothers with the highest daily vitamin D intake
(median: 724 IU) and lowest vitamin D intake (median:
356 1U) were compared in this study, it was noticed that
recurrent wheezy breathing risk in children significantly

decreased (19). In another study performed in Scotland, it
was demonstrated that vitamin D intake during pregnancy
decreased wheezing complaints in early childhood (20).
In a meta-analysis evaluating five observational studies
on vitamin D support, it was reported that type 1 diabetes
occurrence risk significantly decreased in infants taking
vitamin D support (21).

In a retrospective a study performed on Pakistani
pregnant women (n=75) and their infants to determine
the prevalence of vitamin D insufficiency, maternal and
neonatal serum 25(0OH)D vitamin levels were compared
and as a result, vitamin D insufficiency

Serum 25(0H) vitamin D levels <30.00 ng/mL were
detected in 89% of these pregnant women. (22)

In another study made on 200 Afro-American and 200
white pregnant women in the USA, 25(0OH) vitamin D levels
of serum and cord types of blood were measured in the
4-21st weeks of pregnancy and before delivery. More than
90% of pregnant women were taking vitamin D regularly.
Serum 25(0H) vitamin D levels of pregnant women and
neonatal were classified as deficient (<37.5 nmol/L),
insufficient (37.5-80 nmol/L) and sufficient (>80 nmol/L).
The deficiency was detected in 29.2% and insufficiency
in 54% of the Afro-American mother during delivery and
45.6% deficiency and 46.8% insufficiency were detected
in their infants. These ratios were 5.0%, 42.0%, 9.7%, and
56.4% respectively for white females and their infants.
According to the study, although the mothers were taking
vitamin before pregnancy, these women and their infants
still had a high level of vitamin D insufficiency. Thus, it was
stated that the risk is high in the early period of pregnancy
and infant life and high dose vitamin D supplement is
necessary to prevent vitamin D insufficiency (23).

In our study, a significant difference wasn't detected in
vitamin D levels of mothers and infants who took and
didn't take vitamin D. When season, infant's current
age and gender variables and mothers who didn't give
vitamin D to their infants were compared, a significant
the difference was detected in vitamin D deficiency
especially in infants in 0-6 months. Again, interestingly, no
significant the difference was noticed in vitamin D levels
of the infants of mothers who used and didn't use vitamin
D during their pregnancy. Similar to our the study, in the
study made by Celep et al on infants aged 01-12 months
in 2019, a significant difference wasn't detected in 25(0H)
D vitamin levels among the groups according to gender,
age and the measurement season (24). Recently, Serum
25(0H)D level was investigated in 112 healthy children
aged between 0-36 months who were admitted to the
pediatric clinic in Van and insufficiency was detected in
13.3% of these infants although they received vitamin D
support. In another study made in our country, 148 infants
aged between 02-24 months were examined and among
infants regularly taking 400 |U/day vitamin D, serum
vitamin D level was found below 15.00 ng/mL in 27.3% of
those aged between 2nd and 6th months, 8.3% of those
aged between 6th and 12th months and 30% of those
aged between 12-24 months (25).
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Our study had some limitations. The limitations of the
study was the inability to measure vitamin D during
pregnancy, inability to regularly and efficiently follow
vitamin D levels of mothers in their diets and inability to
detect how much they can benefit from the sunlight. Again
the inability to measure vitamin D in cord blood of a fetus,
inability to detect how much the infant benefits from the
sunlight and the tendency of the families to provide wrong
answers to a negative situation was the limitations.

Today, it is obvious that there are many unknown issues
and variables when the causes of vitamin D deficiency
and insufficiency are investigated. These data made us
consider that it is necessary to increase the vitamin D
supporting dose given to the infants in our country over
400 IU/day and to strengthen the continuing program.

Based on the studies performed in different countries,
we observed that vitamin D sufficiency level is changing.
Currently, Vitamin D deficiency due to common causes in
mothers who recently gave birth and their infants is still
a common global problem. According to the suggestions
of the World Endocrinology Association, serum vitamin
D levels were defined as deficiency below 12.00 ng/mL,
insufficiency below 20.00 ng/mL and as to sufficiency over
20.00 ng/mL. But vitamin D deficiency in the pregnancy
period of the mothers, afterward and the infants aged
between 0-2 years may form the basis of many diseases,
mainly bone development disorders.

CONCLUSION

Consequently we think that vitamin D deficiency and
insufficiency borders should be examined again for the
infants living under the conditions of our country.

Competing interests: The authors declare that they have no competing
interest.

Financial Disclosure: There are no financial supports.

Ethical approval: Ethics committee approval of the study was made on
30.04.2019 with the number 2019-44 Ankara Yildirim Beyazit University
Yenimahalle Education and Training Hospital Clinical Research was
taken from the Ethics Committee.

REFERENCES

1. Atas A, Cakmak A, Soran M. D vitamini metabolizmasi
ve rikets hastaligi. Bakirkoy Tip Dergisi 2008;4:1-7.

2. KulieT,Groff A, Redmer J, et al. Vitamin D: an evidence-
based review. J Am Board Fam Med 2009;22:698-706.

3. Shoback D, Sellmeyer D, Bikle DD. Metabolik kemik
hastaliklari. In: Gardner DG, Shoback D (eds).
Greenspan's Temel ve Klinik Endokrinoloji (Ceviri). 8.
Baski. Ankara: Giines Tip Kitapevleri 2009;281-345.

4. Holick MF, Garabedian M. Vitamin D photobiology,
metabolism, mechanism of action and clinical
application. In: Favus MJ (ed). Primer on the Metabolic
Bone Diseases and Disorders of Mineral Metabolism
(6th ed). Washington, DC: American Society for Bone
and Mineral Research, 2006:106-14.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

1790

Specker B. Vitamin D requirements during pregnancy.
Am J Clin Nutr 2004;80:1740-7.

Holick MF. Vitamin D deficiency. N Engl J Med
2007;357:266-81.

Ongen B, Kabaroglu C ve Parildar Z. D vitamininin
biyokimyasal ve laboratuar degerlendirmesi. Tiirk
Klinik Biyokimya Dergisi 2008;6:23-31.

Christodoulou S, Goula T, Ververidis A, et al. Vitamin D
and bone disease. Biomed Res Int 2013;1-6.
Halicioglu O, Aksit S, Koc F, et al. Vitamin D deficiency
in pregnant women and their neonates in springtime
in western Turkey. Paediatr Perinat Epidemiol
2012;26:53-60.

Thandrayen K, Pettifor JM. Maternal vitamin D
status: implications for the development of infantile
nutritional rickets. Endocrinol Metab Clin North Am
2010;39:303-20.

Saggese G, Vierucci F, Boot AM, et al. Vitamin D
in childhood and adolescence: an expert position
statement. Eur J Pediatr 2015;174:565- 76.
Christakos S, Dhawan P, Verstuyf A. Vitamin D:
metabolism, the molecular mechanism of action, and
pleiotropic effects. Physiological Reviews Published
January 2016;96:365-408.

Wang Y, Zhu J, De Luca HF. Where is the vitamin D
receptor? Arch Biochem Biophys 2012;523:123-33.
Holick MF. The vitamin D deficiency pandemic:
Approaches for diagnosis, treatment, and prevention.
Rev Endocr Metab Disord 2017;18:153-65

Williams K, Thomson D, Seto |, et al, T. Standard 6: age
groups for pediatric trials.Pediatrics 2012;129:153-
60.

Daly RM, Gagnon C, Lu ZX, et al. Prevalence of vitamin
D deficiency and its determinants in Australian adults
aged 25 years and older: a national, population-based
study. Clin Endocrinol 2012;77:26-35.

Tirkiye Cumhuriyeti Saglik Bakanhgi D vitamini
yetersizliginin  onlenmesi ve kemik saghginin
korunmasi projesi rehberi. TC Saglik Bakanlhi§i Ana-
Gocuk Saghgi ve Aile Planlamasi Genel Midiirltigi.
2005;14.

Lapillone A. Vitamin D deficiency during pregnancy
may impair maternal and fetal outcomes. Med
Hypotheses 2010;74:71-5.

Camargo CA, Rifas-Shiman SL, Litonjua AA, et al.
Maternal intake of vitamin D during pregnancy and
risk of recurrent wheeze in children at 3y of age. Am J
Clin Nutr 2007;85:788-95.

Devereux G, Litonjua AA, Turner SW, et al. Maternal
vitamin D intake during pregnancy and early childhood
wheezing. Am J Clin Nutr 2007;85:853-9.

Zipitis CS and Akobeng AK. Vitamin D supplementation
in early childhood and risk of type 1 diabetes: a
systematic review and meta-analysis. Arch Dis Child
2008;93:512-17

Hossain N, Khanani R, Hussain-Kanani F, et al. High
prevalence of vitamin D deficiency in Pakistani
mothers and their newborns. Int J Gynecol Obstet
2011;112:229-33.



Ann Med Res 2020;27(6):1786-91

23. Bodnar LM, Simhan HN, Powers RW, et al. High 25. OnalH,AdalE, AlpaslanS,etal.lsdaily 400IU of vitamin
prevalence of vitamin D insufficiency in black and D supplementation appropriate for every country: a
white pregnant women residing in the Northern United cross-sectional study. Eur J Nutr 2010;49:395-400.
States and their neonates. J Nutr 2007;137:447-52.

24. Gokce C, Zeynep HD, Hatice DD, et al. Vitamin D
status in infancy: What is the solution? J Surg Med
2019;3:579-82.

1791



