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Abstract

Background: Transfusion dependent thalassemia (TDT) patients will rpssively experience iron overload due to
repeated blood transfusionsalso causes vitamin D hydroxycholecalcoferol (250H) depiéti the liver parenchyma.

Methods: This was a cross-sectional study of children with TBTHemao-oncology outpatient clinic, Dr. Soetomo
Hospital Surabaya which has enrolled in the study fromualg-june 2020. Serum ferritin level by Enzym linked
Fluorescent Assay (ELFA) and vitamin D hydroxycholecalolf¢250H) level was examined by the ADVIA centaur
VitD assay method. @ determine the correlation between serum ferritin level @itamin D hydroxycholecalciferol
(250H) Spearman correlation was used, significant if p<0.05

Results: There were 11 boys and 19 girls with TDT, their age ramgtadeen 7-18 years old. The mean value of serum
ferritin level was 2570 (SD 1805.6) ng/ml, and serum vitali hydroxycholecalciferol (250H) was 16 (SD 8.06)
nmol/ml. 26/30 subjects had serum ferritin level > 1000 my,/12/30 subjects were considered deficient in vitamin D
hydroxycholecalciferol (250H), with vitamin D hydroxycholedf#iol (250H) level <15 nmol/ml. The serum ferritin
level had a negative correlation with vitamin D hydroxyekalciferol (250H) level (& -0.476; p <0.008).

Conclusion: Increased serum ferritin followed by decreased vitaimydroxycholecalciferol (250H) in children with
TDT
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1. Introduction

Thalassemia is a hereditary anemia disease causeddalyietion in the synthesis of one or more globin
chains that form the tetramer of hemoglobin. Thalagssgndrome is named according to the globin chain of
hemoglobin involved. Globift- gene defects cause B-thalassemia, while globin-gene mutations cause-
thalassemia [1]. The number of thalassemia patientiseirhemato-oncology division, Dr. Soetomo General
Hospital Surabaya had an increasing trend between 2009-260t8@rded 267 patients.

In the long term, repeated blood transfusions can causesdr@esn various organs, causing damage to

the organs and even death [3] [4] [5] [6]. The deterronabf serum or plasma ferritin concentration is the
most frequently used method for indirect estimation of istores in the body in transfusion-dependent
thalassemia patient management who receive routine Wtaodfusions accompanied by or iron-binding
therapy [7].

Thalassemia patients are those who progressively exgeriexcess iron in the liver parenchyma, heart
and endocrine organs [8] [9The accumulation of excess iron in the liver disrupts thdrdwylation of
vitamin D [8 [9] [10] [11]. A study conducted by Prapai et sfated that transfusion-dependent thalassemia
patients aged 11-18 years showed a significant associatioredvetincreasd serum ferritin levels and
decreased vitamin D hydroxycholecalciferol (250H) [12].

Our study aimed to determine a correlation between seruriinfelevels and serum vitamin D
hydroxycholecalciferol (250H) in transfusion-dependent thata&s patients.

2. Subjects and Methods

2.1 Study Design

The research design used a cross-sectional design, carti@d fanuary-June 2020 with a consecutive
sampling of thalassemia children who went to the hematwmlogy poly at Dr. Soetomo General Hospital
Surabaya, whose parents had approved their child's paitioipatthe study after given an explanation and
signed informed consent. Data were obtained througlorhigaking, physical examination, supporting
examinations, and medical records. This research was apblbywthe Health Research Ethics Committee
(KEPK) Dr. Soetomo General Hospital Surabaya with thebeuri980 / KEPK / 1V / 2020.

2.2. Study Participants
Based on the sample size formula to determine the atiare] we obtained 30 subjects. With the
inclusion criteria: boys and girls with transfusion-dependéatatsemia, bottg-thalassemia and o-
thalassemia who have hemoglobin electrophoresis extiominaare less than 18 years of age who
underwent blood transfusions during the study, and had rdceipproval from their parents. The
exclusion criteria were malignancy, or those receivimgnunosuppressant therapy and neurological
disorders

2.3 Laboratory Examination
Iron deposits bound in plasma proteins were measured i@ngli-FA (Enzyme-Linked Fluorescent
Assay) technique using a VIDAS tool. The test was conduictehe GDC laboratory of Dr. Soetomo
General Hospital Surabaya. As much as 3 ml of periphemabus blood in a vacuum tube without
anticoagulant was sent to the laboratory to be checkef@rfitin levels. The output ferritin levels are in
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the form of numerical data. Serum 25-(OH)D level was mreasby using enzyme-linked fluorescence
assay (ELFA) methods with bio Mérieux VIDAS® 25 OH VitaminTbtal reagent (lot No. 19031®:
Sampling was done by collecting 100 pL of peripheral senllaated in BD Vacutainer® blood sampling
tube. Quality control was supervised by the Clinical Ratho Department of Dr. Soetomo General
Hospital. Vitamin D status was determined based on seru(@B level according to the Endocrine
Society, which is categorized as defiti¢<20ng/ml), insufficiat (20-29ng/ml), and normal (>29ng/ml)

[9].

2.4 Statistical analysis
The analysis was performed using the Statistical ProdosnSocial Science (SPSS) version 22.0.
Before any data analysiSpearman test was further used to analyze the coorelaitween ferritin serum
and vitamin D hydroxycholecalciferol (250H). The resulc@sidered statistically significant under p
<0.05.

3. Results

3.1 Characteristic of patients
This study involved 30 subjects aged 7-18 years, camgisfi 11 boys and 19 girls. Based on Table.1
the mean age was 11.9 years and the age of diagnosis 6vagdss. Patients had suffered from
thalassemia for approximately 6.69 years, and consid#rengutritional status, most thalassemia patients
had less or good nutritional stat{isable 1]

Table 1. Characteristic of Subject

Patient characteristic n
Gender
Male 11/30
Female 19/30
Current age (meanzSD) 11.96+2.99
Age at diagnosis (meantSD) 5.6+2.94

Nutritional status

Malnutrition 4/30

Poor nutrition 13/30

Good nutrition 13/30
Average Ferritin levels (mean+SD) 2570.4+1805.6
Vitamin D levels 16.62+8.06
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3.2 Correlation between serum ferritin levels and levelstafivh D hydroxycholecalciferol (250H).
In table 2, the statistical analysis with the Spearmamelation test was presented to determine the

relationship between serum ferritin levels and vita@ihydroxycholecalciferol (250H). Both had a strong
negative correlation and was statistically significarnt (n008; r = -0.476) [Table 2]

Table 2. Correlation between serum ferritin levels andltesf Vitamin D hydroxycholecalciferol (250H)

Independent Variable Dependent Variable Sig r

Serum Ferritin Levels Vitamin D Hydroxycholecalciferol 0.008 -0.476*
(250H) Levels

*Spearman test

4. Discussion

In the general characteristics of the subjects 26/30 sulbjadtserum ferritin levels> 1000 ng/ml, 12/30
subjects had vitamin D hydroxycholecalciferol (250H) <15ofml. In transfusion-dependent thalassemia
patients, long-term blood transfusions resultech@triansferrin capacity to bind and neutralize the vegeels
be greatly reduced so that non-transferrin bound iron (NTBRrimed in plasma and intracellularly in the
form of a labile iron pool (LIP). These protein fractocause cell and tissue damage through the release of
hydroxyl free radicals. Free radicals formed throughRirgton reaction cause DNA oxidation, mitochondrial
damage, membrane lipid peroxidation, which can damage organsvantlially cause cell death. Another
effect is to increasgrowth factor B1 which will increase collagen synthesis and fibrosis in various organs
such as the heart, liver, and endocrine glands [11] IB}][L6].

Increased serum ferritin levels indicate the body's iroarves. Iron reserves in the body correlate with
serum ferritin levels, intracellular ferritin is produced byosth endoplasmic reticulum (SER) and plasma
ferritin is synthesized by rough endoplasmic reticulum RREndis delocalized by the Golgi apparatus.
Under normal circumstances, the amount of plasma fethiit is synthesized and secreted is proportional to
the amount of cellular ferritin produced in the internal isiorage pathway, so that the plasma ferritin
concentration is related to the accumulation of iram@body [17] [18] [19] [20].

In this study, the serum ferritin levels obtained were 25f@D41805.6) ng/ml, with an increase in serum
ferritin levels >1000 ng/ml in 26 of 30 subjects. High serfemitin levels can be caused by increased
absorption of iron in the gastrointestinal tract and esteesamounts of iron due to repeated red blood cell
transfusions. The presence of excess iron in the liverumlis the hydroxylation of vitamin D
hydroxycholecalciferol (250H). The disruption of the hydrotigla process of cholecalciferol {Din the
right positionof 25 (top right of the molecule) to form 25-hydroxycholecatcfeg{25(OH)D} which is
released into the plasma is then hydroxylated in ttieelis, into an active form in the form of calcitridhis
is caused by a disrupted catalyzation process by thesoimoa enzyme vitamin D 25-hydroxylase produced

by hepatocytefl 0] [22].
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The level of vitamin D hydroxycholecalciferol 25 (OH) timis study was 16.62 (SD 8.06) nmol/L lower
than the cut off value of nmol/L, 12 of 30 subjects hadl¢ewé vitamin D hydroxycholecalciferol (250H)
<50 nmol/L. Wood et alalso found decreased levels of vitamin D hydroxycholéfeatt (250H) <50
nmol/L in 13 of 2 transfusion-dependent thalassemia patgets 1.4-25.8 years [R3

The relationship between increased serum ferritirelee\vand decreased serum vitamin D levels of
hydroxycholecalciferol (250H) is by Prapai et al.'s studytransfusion-dependent thalassemia aged 11-18
years which showed a significant relationship betwiaereased serum ferritin levels and decreased vitBmin
hydroxycholecalciferol (250H).

5. Conclusion

In this study, we found an increase in serum ferritin levdlsvied by a decrease in serum vitamin D
levels of hydroxycholecalciferol (250H) in transfusion-depemdbalassemia patients aged 7-18 years.
Screening for vitamin D deficiency in thalassemia pasi€an be used as a guideline in management policy so
that early and effective medical care can be takercaligito prevent further complications.
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