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Summary:

This study aim to assess the effect of Vitamin D administration on Hepcidin and Ferritin
serum level in children with chronic kidney diseases. It is a clinical trial involving 43 chronic kidney
disease patients at Dr. Wahidin Sudirohusodo Hospital in Makassar, Indonesia. Subjects are
enrolled into two different groups, one with glomerulus filtration rate (GFR) more than 90
mL/min/1,73 m? and the other group consist of children with GFR less than 90 mL/min/1,73 m?.
Both group will be given the same dose of Vitamin D, which is 2000 IU for 6 weeks. Measurements
of vitamin D, hepcidin and ferritin level will be before and after Vitamin D supplementation.

Introduction:

Chronic kidney disease (CKD) is a significant global health issue characterized by a gradual
decline in kidney function over time. Defined by the Kidney Disease: Improving Global Outcomes
(KDIGO) guidelines, CKD involves abnormalities in kidney structure or function lasting more than
three months, which can lead to complications such as anemia. In children, CKD can adversely
affect growth patterns and is closely linked to anemia due to reduced erythropoietin production,
which disrupts iron homeostasis essential for oxygen transport in the body.

Anemia in CKD patients is primarily driven by iron deficiency, with studies indicating that
the incidence ranges from 7.2 to 13.96 per 1,000 people annually, contributing to approximately
800,000 deaths globally. In pediatric populations, the prevalence of anemia among children with
CKD is notably high, affecting 36-58% of patients in regions like the United States and Germany.
The increasing incidence of CKD in children is likely related to longer life expectancy and
improved treatment options, although data on early-stage CKD remain limited.

Vitamin D deficiency is another critical issue associated with CKD, particularly in children.
Research shows that a significant percentage of patients undergoing hemodialysis exhibit low
vitamin D levels, which can exacerbate anemia by lowering hemoglobin levels. Vitamin D plays a
vital role in erythropoiesis, and its deficiency correlates with increased serum hepcidin levels—a
hormone that regulates iron metabolism and can hinder iron absorption and release from stores.

Given the interconnectedness of vitamin D levels, hepcidin concentration, and anemia in
children with CKD, research is warranted to explore the effects of vitamin D supplementation on
serum hepcidin and ferritin levels. There is currently a lack of studies addressing this relationship,
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especially in Indonesia. This research aims to fill the gap in knowledge regarding vitamin D's
potential benefits for managing anemia and iron homeostasis disorders in pediatric CKD patients.

Objectives of Trial:

1. Primary Objective
a. To assess the effect of Vitamin D supplementation on hepcidin and ferritin serum
level in children with CKD
2. Secondary Objective

a. To assess vitamin D, hepcidin, and ferritin level in children with CKD and GFR less
than 90 ml/min/1,73 m? before vitamin D3 supplementation

b. To assess vitamin D, hepcidin, and ferritin level in children with CKD and GFR
more than 90 ml/min/1,73 m? before vitamin D3 supplementation

c. To assess vitamin D, hepcidin, and ferritin level in children with CKD and GFR less
than 90 ml/min/1,73 m? after vitamin D3 supplementation

d. To assess vitamin D, hepcidin, and ferritin level in children with CKD and GFR
more than 90 ml/min/1,73 m? after vitamin D3 supplementation

e. To compare vitamin D, hepcidin, and ferritin level in children with CKD and GFR
less than 90 ml/min/1,73 m? before and after vitamin D3 supplementation

f. To compare vitamin D, hepcidin, and ferritin level in children with CKD and GFR
more than 90 ml/min/1,73 m? before and after vitamin D3 supplementation

g. To compare vitamin D, hepcidin, and ferritin level between children with GFR less
than 90 ml/min/1,73 m?and children with GR more than 90 ml/min/1,73 m? before
vitamin D3 supplementation

h. To compare vitamin D, hepcidin, and ferritin level between children with GFR less
than 90 ml/min/1,73 m? and children with GR more than 90 ml/min/1,73 m? after
vitamin D3 supplementation

Hypothesis:

1. Serum hepcidin level is lower after vitamin D3 supplementation in children with CKD

2. Serum ferritin level is lower after vitamin D3 supplementation in children with CKD

3. Serum hepcidin level is lower in pediatric CKD patients with GFR more than 90
ml/min/1,73 m? compare to GFR less than 90 mI/min/1,73 m?

4. Serum ferritin level is lower in pediatric CKD patients with GFR more than 90 ml/min/1,73
m? compare to GFR less than 90 ml/min/1,73 m?

Study Design:

Interventional study

Study Population:
Number of samples:
43 subjects

Inclusion criteria:



o Patientsa aged 2 to 18 years diagnosed with chronic kidney diseases at Dr.
Wahidin Sudirohusodo hospital
e Parents have signed their child's consent to participate in the study
Exclusion criteria:

History of blood transfusion 3 months prior
Liver dysfunction

Sepsis

Routine consumption of Vitamin D

Routine consumption of iron supplement
Patients diagnosed with iron deficiency anemia

Product Description:
Vitamin D3 with the dose of 2,000 IU

Outcomes:

The primary outcomes being measured in this study are serum vitamin D levels, serum
hepcidin levels and serum ferritin levels. These outcomes will be measured in children with CKD
before and after 6 weeks of vitamin D3 supplementation. We plan to compare these levels in two
groups of CKD patients - those with glomerular filtration rate (GFR) <90 mL/min/1.73 m?and those
with GFR 290 mL/min/1.73 m?. Measurement will be done by collecting 3 ml of blood to measure
the level of vitamin D, hepcidin and serum ferritin.

Statistical analysis will utilize unpaired T test or Mann-Whitney test will be used to compare
vitamin D, hepcidin and ferritin serum level in subjects according to the distribution of the data.
Paired T Test or McNemar test will also be use to compare proportion of individually matched
event for the two groups before and after vitamin D3 supplementation. Lastly, Pearson or
Spearman test will be done to assess the correlation between vitamin D level and hepcidin and
ferritin serum level.

Conduct of Trial:

This study will be conducted as a clinical trial involving children with chronic kidney disease
(CKD). Participants will be divided into two groups based on their glomerular filtration rate (GFR):
those with GFR <90 mL/min/1.73 m?and those with GFR =90 mL/min/1.73 m?. All participants will
undergo initial blood tests to measure serum levels of vitamin D, hepcidin, and ferritin. Following
these baseline measurements, the children will receive vitamin D3 supplementation for a specified
period. After the supplementation period, blood tests will be repeated to measure the same
parameters. We will then compare the pre- and post-supplementation levels of vitamin D,
hepcidin, and ferritin within each GFR group, as well as between the two GFR groups. This
approach will allow us to assess the effect of vitamin D3 supplementation on serum hepcidin and
ferritin levels in children with CKD, and to determine if the effect differs based on the severity of
kidney dysfunction as indicated by GFR.



Patients aged 2 to 18 years admitted to Dr. Wahidin Sudirohusodo Hospital

Patients who meet inclusion criteria and do not meet exclusion criteria and
have signed the informed consent form

Physical examination and laboratory examination will be done in 24 hours

Measurement of ureum, creatinine, serum hepcidin, ferritin and 250HD3 level
in blood

Group | Group 2
GFR >=90 mL/min/1,73 m? GFR <90 mL/min/1,73 m?

2,000 IU of Vitamin D supplementation for 6 weeks

250HD3, hepcidin and ferritin measurement

y

Data collection

'

Data analysis

Figure 1. Study Procedure

Statistical Aspects and Considerations:

This study employs a comprehensive statistical approach to analyze the effect of vitamin
D3 supplementation on serum hepcidin and ferritin levels in children with chronic kidney disease
(CKD). We will utilize both descriptive and inferential statistics to examine their data. Descriptive
statistics will be used to summarize the categorical data as counts and ratios, while quantitative



data will be presented as mean values with standard deviation. For inferential statistics, the study
will employ Pearson's correlation test to differentiate between groups and assess statistical
significance. The significance level is set at P < 0.05 for statistical significance and P < 0.01 for
high significance. The statistical analysis will be conducted using SPSS version 20.0. Important
considerations for this study include ensuring an adequate sample size to detect clinically
meaningful differences, which will be determined through a sample size calculation. We will
account for potential confounding variables, assess whether assumptions are met for the planned
statistical tests, handle any missing data appropriately, and conduct sensitivity analyses to
evaluate the robustness of results. By addressing these statistical aspects and considerations,
our study aims to produce valid and reliable results regarding the effects of vitamin D3
supplementation on serum hepcidin and ferritin levels in children with CKD, comparing outcomes
between groups with different glomerular filtration rates (GFR < 90 mL/min/1.73 m?and GFR = 90
mL/min/1.73 m?).
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