VITAMIN D LEVELS IN UMBILICAL CORD AND ITS IMPACT ON
INFANT AND CHILDREN'’S HEALTH: A COHORT STUDY (VITADi
STUDY)

April 2022



VITAMIN D LEVELS IN UMBILICAL CORD AND ITS IMPACT ON INFANT AND
CHILDREN'’S HEALTH: A COHORT STUDY (VITADi STUDY)

Protocol
Responsible Personnel

Principal Invesitagor Contact Information

Name: Sri Hardiyanti Putri

Title: MD

Institution: Department of Pediatrics, Faculty of Medicine, Hasanuddin University
Address: JIn. Perintis Kemerdekaan KM 11 Makassar, South Sulawesi, Indonesia, 90245
Telephone: +628114499339

Email: srihardiyantiputri@gmail.com

Other Contact

Name: Bahrul Fikri

Title: MD, PhD

Institution: Allergy and Immunology Division, Department of Pediatrics, Faculty of Medicine,
Hasanuddin University

Address: JIn. Perintis Kemerdekaan KM 11 Makassar, South Sulawesi, Indonesia, 90245
Telephone: +62(411)584461

Email: bahrulfikri@unhas.ac.id

Summary:

This study is a cohort study that aims to assess the relationship between Vitamin D levels
in infants and children, and the risk of anemia, atopic dermatitis, diarrhea and cardiovascular
disorders in newborn. The subjects of this study are 100 women who met the inclusion criteria,
which are in their third semester of pregnancy and agree to be included in this study with their
babies. These subjects then will be examined for their weight, height and upper arm
circumference using standardized CEBA digital scale, and blood sampling will also be done to
these women to measure their vitamin D levels, calcium, parathyroid hormone, ferritin, Fe
serum, IL-16, and IL-10. When subjects give birth, the babies will also be included in this study.
Anthropometric examination will also be done on the babies, to measure their birth weight, birth
length, and head circumference. Blood samples will also be taken from their umbilical cord to
assess their complete blood count, ferritin, Fe serum, vitamin D levels, vitamin D receptors, IL-6
and IL-10. All subjects then will be monitored, and home visits will be done when the babies reach
3 months old and 6 months old. An assessment of the incidence of diarrhea, atopic dermatitis,
and an assessment of cardiovascular disorders (checking pulse and blood pressure) will be carried
out during the visit. At the end of the study, venous blood sampling will be taken to see levels of
Vitamin D, calcium, parathyroid hormone, routine complete blood count, serum Fe, and ferritin,
then data analysis is performed.



Introduction:

Vitamin D is essential for development, growth and the maintenance of the bone. (Huang
et al., 2021) Although the main role of vitamin D is to maintain calcium homeostasis, vitamin D
also has many roles in various organ system, including the immune system. The presence of
vitamin D receptor (VDR) expression in immune system experimentally proves that vitamin D also
plays an essential role in innate and adaptive immune system. Vitamin D is involved in immune
system through intracellular VDR in monocyte/macrophage, T cells, B cells, natural killer cells
(NK), and dendritic cells (DC). (Cyprian et al., 2019)

The presence of vitamin D receptors in the immunologic system, confers huge influence
on the incidence of infectious diseases and allergies, such as diarrhea and atopic dermatitis.
(Aluisio et al., 2013) (El Taieb, 2013, Kim JM, 2016) Epidemiological literature also explains that
both vitamin D deficiency and insufficiency contribute to the incidence of cardiovascular disease
and the incidence of metabolic syndrome, namely hypertension, obesity, insulin resistance and
glucose intolerance. (Adams & Hewison, 2010) Several epidemiological studies and clinical trials
also have found that vitamin D plays a role in iron homeostasis and erythropoiesis, hence the
causal relationship with anemia. (Uwaezuoke, 2017)

The vitamin D levels of the intrauterine fetus is completely influenced by maternal vitamin
D levels. 25-OH Vitamin D will go through the placental barrier and then into the baby's
circulatory system with a half-life of about 2 months. (Wierzejska et al., 2017) There are several
factors that influence vitamin D levels, such as maternal nutritional status, intake of calcium and
phosphorus, maternal body mass index, and socioeconomic factors, meanwhile the main sources
of vitamin D are sun exposure, food intake, supplementation, and fortified foods. (Holick, 2007)

Indonesia is a tropical country with high levels of sun exposure, but in fact vitamin D
deficiency is still a problem that persists in the country. Data shows that children aged 2-12.9
years in Indonesia experience vitamin D insufficiency as much as 45.1%. (Koon Poh et al., 2016)
The prevalence of pregnant women suffering from vitamin D deficiency is also quite high. (Adams
& Hewison, 2010; Ayu Krisna Cahyaning Putri et al., nd; Cerami, 2017) This also increases the
incidence of this micronutrient deficiency in newborns which can affect the growth and
development of children later. Lack of vitamin D can also increase the likelihood of children
suffering from several diseases later in life. By looking at the importance of vitamin D, researchers
are interested in assessing the extent of the influence of maternal vitamin D levels on neonatal
vitamin D levels, and how this vitamin D status affects the physical condition of the child later.
This study also aims to see the effect of sun exposure on children's physical status.

Objectives:
1. General Objectives
a. To assess the relationship between neonatal vitamin D levels to the risk of
anemia, atopic dermatitis, diarrhea, and cardiovascular disorders in
newborns.
2. Specific Objectives
a. To determine the third trimester pregnant women who do not have chronic
infectious diseases and hypertension.



b. Measure the weight, height, and upper arm circumference of third trimester
pregnant women.

c. Measure vitamin D levels, calcium, parathyroid hormone, ferritin, serum
iron, routine blood, IL-16, and IL-10 in third trimester pregnant women.

d. Measure weight, body length, head circumference of newborns (whose
mothers have been selected as research subjects)

e. Measure vitamin D levels, vitamin D receptors, IL-6, and IL-10 from umbilical
cord blood of newborns (whose mothers have been selected as research

subjects).

f. Monitor weight, body length, head circumference when the baby is 3
months old.

g. Monitor weight, body length, head circumference when the baby is 6
months old.

h. Measure levels of vitamin D, calcium, parathyroid hormone, ferritin, serum
iron, routine blood, IL-6, and IL-10 when the baby is 6 months old.
Measure IgE levels when the baby is 6 months old.
Assess the incidence of diarrhea frequency in infants during monitoring.
Assess the incidence of atopic dermatitis in infants during monitoring.
Assess the incidence of hypertension during monitoring.

. Check the levels of vitamin D, ferritin, hemoglobin, and reticulocytes when
the baby is 6 months old.

n. Compare vitamin D levels in the umbilical cord blood of newborns with

vitamin D levels at the age of 6 months.
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Trial Design:
Observational study

Study Population
Women in third trimester of pregnancy in Makassar, Surabaya, Mataram who are selected
during the screening test.

Number of Samples
100 samples.

Inclusion Criteria

a. Pregnant Women
o Women in third trimester of pregnancy
o Agree to take blood samples and are willing to include their babies as

samples for the next study.

b. Infants
o Babies born from mothers who are willing to be included in the study
o Aterm
o Birth weight > 2500 grams



Exclusion Criteria
a. Pregnant women
o History of abortion in previous pregnancy
o Suffering from hypertension or preeclampsia
b. Infants
o Infants with congenital abnormalities at birth
o Infants with acute infection at birth

Procedures:

1. Sampling will be preceded by giving explanations to the parents, then parents will fill and
sign the informed consent paper if they agree to participate in this study.

2. All pregnant women who met the requirements as research subjects will be recorded by
their name, age, parity, birth history, and history of illness.

3. Anthropometric measurements will be performed on pregnant women who met the
criteria, including body weight using standardized digital CEBA scales, height, and upper
arm circumference.

4. The pre-analytic in this study is the preparation of tools and materials to take 3 cc of blood
serum samples (2 tubes for 1 patient), purple capped tubes (with EDTA) for routine blood
count tests, and red tubes for ferritin, Fe serum, vitamin D levels, calcium, parathyroid
hormone, IL-6, and IL-10.

5. After the mother gives birth, the baby who are qualified based on the inclusion criteria
will also be included.

6. Birth weight, birth length and head circumference will be measured.

7. The pre-analytic in this study is the preparation of tools and materials for blood and serum
sampling, collection of infants blood samples from the umbilical cord and children from
venous blood (2 tubes for 1 patient), purple capped tubes (with EDTA) for routine blood
count tests, and red tubes for ferritin, Fe serum, vitamin D levels, vitamin D receptors, IL-
6, and IL-10. The amount of blood samples taken for the purple closed tube is 1.5 ml and
for the red tube is 1.5 ml (which is the minimum value for each tube for examination).

8. Monitoring will be carried out until the baby is 6 months old. Visits will be made when the
baby reach 3 months and 6 months old. Anthropometric status measurements will be
done on infants to measure their weight, length, and head circumference, then we will
determine the nutritional status by plotting to the WHO curve. There will be interviews
with the parents/caregivers regarding complaints of diarrhea and signs of allergies such
red rash and an assessment based on Hanifin Rajka's criteria will be made.

9. At the age of 6 months, a blood sample will be taken again. The pre-analytic in this study
is the preparation of tools and materials for blood and serum sampling, collection of blood
samples for infants from the umbilical cord and children from venous blood (2 tubes for
1 patient), purple capped tubes (with EDTA) for routine blood tests, and red tubes for
examination of ferritin, serum Fe, levels of vitamin D, IL-6, and IL-10. The number of blood
samples taken for the purple closed tube is 1.5 ml and for the red tube it is 1.5 ml (which
is the minimum value for each tube for examination).



10. Unpleasant sensations like pain during blood sampling and fear of being stabbed with a
needle will be minimalized by using experts in this field, such as laboratory assistant and
a doctor as a companion.

Workflow
Women in the third semester of pregnancy in Makassar, Surabaya and Mataram
4L
N
Filling out the questionnaire, examination on body weight, length, upper arm
circumference, vitamin D levels, vitamin D, calcium, parathyroid hormone,
complete blood count, Fe serum and ferritin
Baby is born (examination on birth weight, birth length, head circumference and
umbilical cord blood will be taken to assess vitamin D level)
Follow Up
Monitoring until baby reach 3 months of age
Monitoring until baby reach 6 months of age (blood samples will be taken)
Analysis
Data Analysis

The collected data are grouped based on the purpose and type of data, then the suitable
statistical methods are used, namely:
a. Univariate analysis
Used to describe the characteristics of the basic data, in the form of frequency, mean
value, standard deviation, and range.
b. Bivariate analysis
1) Wilcoxon test: Used to analyse data with independent variables with an
ordinal/numeric scale, the data are not normally distributed and have different
variances.



2) Mann Whitney test: Non-parametric test to compare ordinal or numeric scale
variables whose data are not normally distributed and have different variances
between two unpaired groups.

The results of the hypothesis test are determined as follows:
1) Not meaningful if p-value > 0.05
2) Significant if p < 0.05
3) Very meaningful if p < 0.01



References

Adams, JS, & Hewison, M. (2010). Update in vitamin D. Journal of Clinical Endocrinology and
Metabolism, 95(2), 471-478. https://doi.org/10.1210/jc.2009-1773

Akcakus, M., Koklu, E., Slave, N., Kula, M., Kurtoglu, S., & Koklu, S. (2006). The relationship
between birthweight, 25-hydroxyvitamin D concentrations and bone mineral status in
neonates. Annals of Tropical Paediatrics, 26(4), 267-275.
https://doi.org/10.1179/146532806X152782

Aluisio, AR, Maroof, Z., Chandramohan, D., Bruce, J., Zulf Mughal, M., Bhutta, Z., Walraven, G.,
Masher, MI, Ensink, JHJ, & Manaseki-Holland, S. (2013). Vitamin D3 supplementation and
childhood diarrhea: A randomized controlled trial. Pediatrics, 132(4).
https://doi.org/10.1542/peds.2012-3986

Aly, H., & Abdel-Hady, H. (2015). Vitamin D and the neonate: An update. Journal of Clinical
Neonatology, 4(1), 1. https://doi.org/10.4103/2249- 4847.151155

Atkinson, MA, Melamed, ML, Kumar, J., Roy, CN, Miller, ER, 3rd, Furth, SL, & Fadrowski, JJ (2014).
Vitamin D, race, and risk for anemia in children. The Journal of pediatrics, 164(1), 153-
158.e1. https://doi.org/10.1016/j.jpeds.2013.08.060

Ayu Krisna Cahyaning Putri, P., Ngurah Subawa, A., & Wiradewi Lestari, A. (nd). Corresponding
author:  Putu Ayu Krisna Cahyaning  Putri.  FEBRUARY, 9(2), 2020.
https://doi.org/10.24843.MU.2020.V9.i2.P07

Cadario, F., Savastio, S., Pozzi, E., Capelli, A., Dondi, E., Gatto, M., Zaffaroni, M., & Bona, G. (2013).
Vitamin D status in cord blood and newborns: Ethnic differences. Italian Journal of
Pediatrics, 39(1). https://doi.org/10.1186/1824-7288-39-35

Cerami, C. (2017). Iron Nutriture of the Fetus, Neonate, Infant, and Child. Annals of Nutrition and
Metabolism, 71(3), 8-14. https://doi.org/10.1159/000481447

Cyprian, F., Lefkou, E., Varoudi, K., & Girardi, G. (2019). Inmunomodulatory Effects of Vitamin D
in Pregnancy and Beyond. Frontiers in Immunology, 10.
https://doi.org/10.3389/fimmu.2019.02739

Farrant, HIW, Krishnaveni, G. v., Hill, JC, Boucher, BJ, Fisher, DJ, Noonan, K., Osmond, C., Veena,
SR, & Fall, CHD (2009). Vitamin D insufficiency is common in Indian mothers but is not
associated with gestational diabetes or variation in newborn size. European Journal of
Clinical Nutrition, 63(5), 646-652. https://doi.org/10.1038/ejcn.2008.14

Gale, CR, Robinson, SM, Harvey, NC, Javaid, MK, Jiang, B., Martyn, CN, Godfrey, KM, & Cooper,
C. (2008). Maternal vitamin D status during pregnancy and child outcomes. European
Journal of Clinical Nutrition, 62(1), 68-77. https://doi.org/10.1038/sj.ejcn.1602680

Gernand, AD, Bodnar, LM, Klebanoff, MA, Parks, WT, & Simhan, HN (2013). Maternal serum 25-
hydroxyvitamin D and placental vascular pathology in a multicenter US cohort. American
Journal of Clinical Nutrition, 98(2), 383-388. https://doi.org/10.3945/ajcn.112.055426

Harrell FE, Lee KL, Mark DB: Multivariable prognostic models: issues in developing models,
evaluating assumptions and adequacy, and measuring and reducing errors. Med Stats.
1996, 15:361-387. 10.1002/(SIC1)1097- 0258(19960229)15:4<361::AlID-SIM168>3.0.CO;2-
4,



Hernigou, P., Auregan, JC, & Dubory, A. (2018). Vitamin D: part |; from plankton and calcified
skeletons (500 million years ago) to rickets. International Orthopedics, 42(9), 2273-2285.
https://doi.org/10.1007/s00264-018-3857-3

Hollis, BW, & Wagner, CL (2006). Vitamin D deficiency during pregnancy: an ongoing epidemic.

In Am J Clin Nutr (Vol. 84). https://academic.oup.com/ajcn/article-
abstract/84/2/273/4881833

Huang, J., Zhao, Q,, Li, J., Meng, J., Li, S., Yan, W., Wang, J., & Ren, C. (2021). Correlation between
neonatal hyperbilirubinemia and vitamin D levels: A meta-analysis. PLoS ONE, 16(5 May).
https://doi.org/10.1371/journal.pone.0251584

Kalra, S., & Mithal, A. (nd). Vitamin D supplementation in pregnancy. Indian Journal of
Endocrinology and Metabolism, 18. https://doi.org/10.4103/2230-8210.139204

Kim, MJ, Kim, SN, Lee, YW, Choe, YB, & Ahn, KJ (2016). Vitamin D Status and Efficacy of Vitamin
D Supplementation in Atopic Dermatitis: A Systematic Review and Meta-Analysis.
Nutrients, 8(12), 789. https://doi.org/10.3390/nu8120789

Lee, JM, Smith, JR, Philipp, BL, Chen, TC, Mathieu, J., & Holick, MF (2007). Vitamin D deficiency in
a healthy group of mothers and newborn infants. Clinical Pediatrics, 46(1), 42-44.
https://doi.org/10.1177/0009922806289311

Oktaria, V., Graham, SM, Triasih, R., Soenarto, Y., Bines, JE, Ponsonby, AL, Clarke, MW, Dinari, R.,
Nirwati, H., & Danchin, M. (2020). The prevalence and determinants of vitamin D deficiency
in Indonesian infants at birth and six months of age. PloS one, 15(10), e0239603.
https://doi.org/10.1371/journal.pone.0239603

van Eijsden, M., Snijder, MB, Brouwer, I., & Vrijkotte, TGM (2013). Maternal early-pregnancy
vitamin D status in relation to linear growth at the age of 5-6 years: Results of the ABCD
cohort. European Journal of Clinical Nutrition, 67(9), 972-977.
https://doi.org/10.1038/ejcn.2013.106

Viljakainen, HT, Saarnio, E., Hytinantti, T., Miettinen, M., Surcel, H., Mikitie, O., Andersson, S.,
Laitinen, K., & Lamberg-Allardt, C. (2010). Maternal vitamin D status determines bone
variables in the newborn. Journal of Clinical Endocrinology and Metabolism, 95(4), 1749-
1757. https://doi.org/10.1210/jc.2009-1391

Wierzejska, R., Jarosz, M., Sawicki, W., Bachanek, M., & Siuba-Strzelinska, M. (2017). Vitamin D
concentration in maternal and umbilical cord blood by season. International Journal of
Environmental Research and Public Health, 14(10).
https://doi.org/10.3390/ijerph14101121

Yu, CKH, Sykes, L., Sethi, M., Teoh, TG, & Robinson, S. (2009). Vitamin D deficiency and
supplementation during pregnancy. Clinical Endocrinology, 70(5), 685-69%0.
https://doi.org/10.1111/j.1365-2265



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

