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ABSTRACT
Background: Thalassemia is an inherited blood disorder in which the body makes an abnormal form of haemoglobin.
Thalassemia in children not only causes psychosocial problems, but also physical problems, one of that problem is growth.
This study aims to determine the correlation between oral chelation therapy adherences with thalassemia children's growth in
Anna Medika Hospital.
Methods: The method of this research is retrospective. The subjects of this study consisted of 64 thalassemia major patients
obtained by quota sampling technique in September-October 2017. The instruments of this research are a medical record,
MMAS questionnaire for compliance of medical treatment (Morisky Medication Adherence Scales) and assessment of
children’s growth was measured by using the Z Score IMT/U.
Result: The analysis of results with Chi-Square test (α=0.05) show that p value=0.021 (p<α) OR=3.400, so it can be
concluded that there is a correlation between oral chelation therapy adherence and thalassemia children’s growth.
Conclusion: Based on the result of research there is a correlation between oral chelation therapy adherence and thalassemia
children’s growth.
Keywords: Thalassemia, Children’s Growth, Oral Chelation Therapy, Compliance with Medical Treatment
INTRODUCTION
Thalassemia is an inherited blood disorder in which the body
makes an abnormal form of haemoglobin. Haemoglobin is a
protein that is rich in Ferrum substance in the red blood cells
to transport oxygen from the lungs to all parts of the body
(1,28)
. Molecularly, thalassemia is distinguished from alpha (α)
and beta (β), whereas clinically, it is differentiated in minor
and major thalassemia. [2, 27].
Thalassemia is the most common hereditary blood disorder in
the world. About 7% of the world's population is abnormal
gene carriers and more than half a million children with
major β thalassemia are born annually (3, 30). In some areas of
Southeast Asia, up to 40% of the population has one or more
thalassemia genes. According to Basic Health Research in
2007, the national prevalence of thalassemia was 0.1%, with
8 provinces showing prevalence above the national
prevalence of Nanggroe Aceh Darussalam (1.34%), DKI
Jakarta (1.23%), South Sumatra (0.54%), Gorontalo (0.31%),
Riau Island (0.3%), West Nusa Tenggara (0.26%), West
Papua (0.22%) and Maluku (0.19%) [4]. While in 2011, it was
reported by Thalassemia Foundation Indonesia-Parent
Association of Thalassemia Patients (YTI-POPTI) that West
Java Province has the highest number of thalassemia sufferers
in Indonesia as much as 35% [5].
Thalassemia in children does not only cause psychosocial
problems, but also physical problems like growth [24].
Factors that affect the growth of thalassemia children are
genetics and environment. Ferritin and haemoglobin levels
should be maintained at approximately 10 g/dl with the
prevention of hemochromatosis to avoid growth disorders [6].
To maintain haemoglobin levels, thalassemia sufferers need
regular blood transfusions. However, a continuous blood
transfusion can increase the accumulation of Ferrum
substance in the body causing Ferrum deposits in the liver,
endocrine and heart tissues [7].

A therapy that can be used to bind excess of Ferrum
substance in the body is iron chelation. In Indonesia, there are
two types of iron chelation treatments; desferoxamine
parenterally and deferiprone and oral deferasirox [8].
However, the most common therapy used is an oral iron
chelation therapy. It is an alternative for thalassemia patients
who can not consume deferoxamine (DFO) due to allergies,
toxicity, discomfort in the use of DFO, unavailability of DFO,
and higher cost [9, 25, 26]. Based on Safitri research et. al (2015)
in Riau, there is a significant correlation between adherence
to oral iron chelation consumption with growth due to a
reduction of Ferrum deposit in children with thalassemia.
Auda in Safitri et. al (2015) explains that rational oral iron
chelation therapy has a smaller risk of impaired growth
compared with the irrational (10). Moreover, according to
Trachtenberg et al. al (2011) age and adverse effects of iron
chelation can affect patient compliance rates in consuming
iron chelation(11). In line with Thavorncharoensap et. al
(2010) who reported that the age and quality of life of
thalassemia children, one of which was assessed from
physical health including height and weight of children had a
significant relationship [12]. However, Ejaz et. al (2015) stated
that the Adverse Effects due to oral iron chelation therapy did
not affect the growth of thalassemia children(13). Therefore,
this study was conducted to determine the relationship of
adherence to oral iron chelation with the growth of children
with thalassemia.
METHOD
The type of research used is non-experimental with
qualitative descriptive design and retrospective retrieval data.
The sampling technique used is non-probability with
purposive sampling. This research was conducted at
Thalassemia Unit of Anna Medika Hospital of Bekasi in
September-October 2017. The populations in this study were
all major thalassemia patients who received oral iron
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chelation therapy at Anna Medika Hospital in Bekasi in
September-October 2017. The samples in this study were 64
major thalassemia patients in accordance with inclusion and
exclusion criteria divided into 2 groups; 32 thalassemia major
patients with good growth and 32 major thalassemia major
patients with poor growth. The inclusion criteria in this study
were children with thalassemia major at 6-12 years old who
received oral iron chelation therapy at least 1 year and their
parents are willing to be interviewed. The exclusion criteria
are children with thalassemia major at 6-12 years old who
undergo oral iron chelation therapy but accompanied by other
comorbidities consuming drugs such as rifampicin,
phenobarbital, phenytoin and antacids. Data were collected
using medical records, MMAS (Morisky Medication
Adherence Scales) questionnaire and measurement of child
growth with Z Score on IMT/U. The data analysis used
univariate analysis to know the description of patient
characteristics, drug consumption, drug Adverse Effects and
drug adherence. Meanwhile, for bivariate analysis of drug
compliance factor, ferritin level, drug side effect, therapy
rationality and age used chi-square and t-test analysis.
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This study described characteristics based on age, sex, child
weight, the height of child and duration of illness.
Distribution of patient characteristics can be seen in Table 1.
Patients with thalassemia often occur in primary school
children aged 6-12 years with the lowest age of 6 years and
the highest age is 12 years. In this study, patients with
thalassemia mostly occurred at age 10 years (20.3%) with the
number of major thalassemia patients more common in men
(57.8%) than women (42.2%) according to Safitri research
2015) which states that the majority of respondents of
children with thalassemia are male [10]. The results showed
that thalassemia patients’ weight was in the 20-30 kg range of
51.6% and children with weight ≥30 kg had the lowest
frequency with a percentage of 7.8%. The height of patients
with thalassemia children is found to be ≤123 cm (57.8%).
The majority of children with thalassemia have growth
disorders. They grow abnormally so that the nutritional status
of children with thalassemia is very important to be noted.
Long-terms of children thalassemia sufferers were divided
into 2 categories: short (≤5 years) and long (> 5 years). Based
on this study, thalassemia children with the long category is
53.1% and short category of 46.9%.

RESULTS AND DISCUSSION
Characteristics of Patients Children Thalassemia Major
Table 1. Characteristics of Pediatric Thalassemia Children
Characteristics

Frequency (n)

Age
6 years
7 years
8 years
9 years
10 years
11 years
12 years
Gender
Female
Male
Weight
≤ 19 kg
20-30 kg
≥ 30 kg
Height
≤ 123 cm
≥ 123 cm
Long-term of sickness
Short
Long
Overview of Drug Use in Pediatric Thalassemia Children
Description of the use of drugs is an illustration to find out
the iron chelation drug used and the dosage of drugs that can
be seen in Table 2. The results showed that the most
commonly used oral iron chelation therapy is Ferriprox
(82.8%) while Exjade (17.2%). The standard dose used in this
study for Ferriprox is 75 mg/kg/day, while Exjade 30 mg/kg
/day. In this study, the dose of the drug divided into 2
categories namely the dose achieved and unachieved one

Percentage (%)

7
7
12
9
13
8
8

10,9
10,9
18,8
14,1
20,3
12,5
12,5

27
37

42,2
57,8

26
33
5

40,6
51,6
7,8

37
27

57,8
42,2

30
34

46,9
53,1

according to the existing standard doses. From Table 2
below, it was found that pediatric thalassemia patients who
achieved standardized doses were 48.4% and patients with
thalassemia did not achieve the desired dose were 51.6%.
Adverse Effects of Drugs on Pediatric Thalassemia Patients
Description of drug adverse effects in children patients with
thalassemia is an illustration to determine the adverse effects
of drugs, the types of adverse effects drug that arises and the
type of follow-up in the event of adverse effects can be seen
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in Table 3. The results of this study state that children
patients with thalassemia who are undergoing oral iron
chelation therapy more do not feel the adverse effects of
53.1%, while those who feel the adverse effects of 46.9%.
There are various adverse effects of medication perceived by
thalassemia children; vomiting (9,4%), joint pain (12,5%),
headache (6,2%), diarrhoea (1,6%), redness of skin (6.2%)
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and neutropenia (10.9%). adverse effects arising above will
disappear by itself without having to reduce the dose or stop
the treatment of iron chelation (14). The results also indicate
that the parents of patients who continued oral iron chelation
therapy were 87.5% and those who did not continue as much
as
12.5%.

Table 2. Overview of Drug Use in Pediatric Thalassemia Patients
Information
Frequency (n)
Medicine name
Ferriprox
Exjade
Dosage of medication
Achieved
Not achieved

Percentage (%)

53
11

82,8
17,2

31
33

48,4
51,6

Table 3. Adverse Effects of Drugs On Pediatric Thalassemia Patients
Information
Frequency (n)
Percentage (%)
Adverse Effects
Absence
Presence
Types of Adverse Effects
Gag
Joint pain
Headache
Diarrhea
Redness of the skin
Neutropenia
Type of follow-up
Continue
Discontinue

33
31

51,6
48,4

6
8
4
1
4

9,4
12,5
6,2
1,6
6,2
10,9

56
8

87,5
12,5

7

Table 4. Description of Compliance of Oral Iron Chocolate Compliance in Pediatric Thalassemia Children
adherence
High compliance
Low compliance

Frequency (n)

Percentage (%)

35

54,7

29

Descriptions of Compliance of Oral Iron Chelation on
Patients of Thalassemia Children
The description of adherence to oral iron chelation
consumption in thalassemia children can be seen in Table 4.
Compliance of oral iron chelation consumption is divided
into 2 categories: low adherence with score> 2 and high
adherence with score 1-2 based on MMAS questionnaire. The
results of this study found that patients with thalassemia
children with high adherence were 54.7% and patients with
low-compliance thalassemia children were 45.3%.
Compliance Relation of oral iron chelation to Child Growth
The association of adherence of oral iron chelation to the
growth of children was assessed by bivariate analysis using
chi-square test. The result of the analysis of the correlations
between adherence of oral iron chelation consumption and
the growth of thalassemia children found that there were as
many as 24 (61.5%) with high adherence and growing well,
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while there were 8 (32%) with low adherence and growing
well. The result of chi-square statistic test obtained p-value =
0,021 (≤0,05) which shows there is difference of proportion
of growing incidence of thalassemia children between low
and high adherence (there is a significant correlation between
adherence to oral iron chelating adherence to child growth)
and also obtained OR amounting to 3,400, meaning that
thalassemia children patients with high oral iron chelation
drug adherence have a 3.400 times chance to grow well
compared with thalassemia children with low oral iron
chelation adherence. This is in accordance with the results of
Safitri research (2015) which says that there is a significant
relationship between adherence to the growth of thalassemia
children [10, 20, 23]. Provision of an optimal oral iron chelation
can reduce Ferrum deposits that occur in children with
thalassemia (17). When a thalassemia patient does not get an
oral iron chelation, there will be progressive liver dysfunction
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in the liver, heart, and endocrine gland resulting in liver
fibrosis, liver cirrhosis, heart failure, diabetes mellitus,
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hypogonadism, hypothyroidism, hypoparathyroidism to death
(15, 16)
.

Low

Table 5. Compliance Relation of Oral Iron Chelation to Child Growth
Growth
Total
OR (95%
CI)
Good
Bad
%
N
%
N
%
24
61,5
15
38,5
39
100 3,400 (1,1799,808)
8
32
17
68
25
100

Total

32

Obedience
N
High

≥ 3000 ng/L

50
32
50
64
100
Table 6. Relationship of Ferritin Contents to Child Growth
Growth
Total
OR (95% CI)
Good
Bad
%
N
%
N
%
22
64,7
12
35,3
34
100
3,667 (1,30310,321)
10
33,3
20
66,7
30
100

Total

32

Ferritin levels
N
< 3000 ng/L

50

32

50

The Relationship of Ferritin Contents to Child Growth
The result of analysis of the correlation between ferritin level
to the growth of thalassemia children showed that there were
22 (64,7%) thalassemia children with ferritin <3000 ng / L
with good growth, while there were 10 (33,3%) thalassemia
children with ferritin ≥3000 ng / L with good growth. The
result of chi-square statistic test obtained p-value = 0,012
(≤0,05) so it can be concluded that there is a difference of
proportion of growth incidence both between ferritin <3000
ng / L and ferritin ≥3000 ng / L (there is a significant
relationship between ferritin to child growth). In addition, the
results of the analysis also obtained OR = 3,667, meaning that
thalassemia children with ferritin levels <3000 ng / L has a
3.667 times chance to grow better than patients with
thalassemia with ferritin levels ≥3000 ng / L. This is
consistent with the research of Made and Ketut (2011) which
states that serum ferritin levels have a direct relationship with
the rate of growth disorders in thalassemia patients [18, 29].
Other studies have also mentioned that ferritin levels greater
than 3000 ng / L can affect the growth of thalassemia
children [6, 19].
The Relationship of Adverse Effects on Child Growth
The result of analysis of the correlation between side effect
and growth of thalassemia children was obtained that 15
(44,1%) there was no side effect with good growth and 17

64

P Value

0.021

P Value

0,012

100

(56,7%) there was a side effect with good growth. In the
statistical test results obtained p = 0.316 (> 0,05) which can
be concluded, there is no difference in the proportion of
growing incidence of children with the presence or absence
of adverse effects of iron chelation drug. From the results of
analysis also obtained value OR = 0.604. This is in
accordance with Ejaz et. al (2015) who stated that the adverse
effects due to oral iron chelation therapy did not affect the
growth of thalassemia children (13). Adverse Effects arising
from the use of oral iron chelation are temporary and will
disappear on their own without interrupting the iron chelation
treatment underway (21).
Age Relation to Child Growth
The average age with good growth was 9.44 with a standard
deviation of 1.585, while the mean age with poor growth was
8.75 with a standard deviation of 2.079. The result of the
statistical test of t-test was obtained p-value = 0.142 (> 0,05)
meaning that at alpha 5% there was no significant difference
of mean age between thalassemia children patients with good
and bad growth. This is not in accordance with
Thavorncharoensap et. al (2010) who reported that the age
and quality of life of thalassemia children, one of which was
assessed from physical health including height and weight of
the child had a significant relationship (12).
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Presence

Table 7. Relationship Adverse Effects on Child Growth
Growth
Total
OR (95% CI)
Good
Bad
%
N
%
N
%
15
44,1
19
55,9
34
100
0,604 (0,2241,624)
17
56,7
13
43,3
30
100

Total

32

Adverse Effects
N
Absence

Growth

50
32
50
64
100
Table 8. Aged Relationship to Child Growth
Mean
SD
SE
9,44
8,75

Good
Bad

Therapeutic
Rationality
Rational
Irrational
Total

1,585
2,079

0,280
0,368

CONCLUSIONS AND RECOMMENDATIONS
Based on the result of chi-square analysis with 95%
confidence level and significance value, α = 0,05 obtained by
value p <α so that Ho is rejected which mean there is a
significant correlation between adherence of oral iron
chelation adherence to children growth with thalassemia. In
addition, the levels of ferritin and rationality of therapy also
have a significant relationship with the growth of children
with thalassemia.
Suggestions for the next researcher are
a. Future researchers are advised to investigate further about
other factors that affect the growth of children with
thalassemia.
b Researchers are advised to conduct research on some

0,316

P Value

N

0,142

32
32

Table 9. Relationship of Therapeutic Rationality to Child Growth
Growth
Total
OR
(95% CI)
Good
Bad
N
%
N
%
N
%
23
63,9
13
36,1
36
100
3,735
(1,314-10,618)
9
32,1
19
28
100
67,9
32
50
32
50
64
100

Relationship of Rationality of Therapy to the Growth of
Children
The result of analysis of the correlation between the
rationality of therapy with the growth of thalassemia children
showed that there were 23 (63,9%) get rational therapy with
good growth and there were 9 (32,1%) get irrational therapy
with good growth. In result of chi-square statistic test
obtained p-value = 0,012 (≤0,05) can be concluded, there is a
significant correlation between rationality therapy with the
growth of thalassemia children. From the analysis results
obtained OR value = 3.735, meaning thalassemia patients
who get therapy in a rational opportunity 3.735 times can
grow better than those who get therapy in irrational. This is in
accordance with Auda's statement in Safitri (2015) which
states that the rationality of therapy is very important to avoid
the occurrence of growth disorders in thalassemia children
sufferers (10). The therapeutic rationality in this study was
assessed from appropriate drug selection, a precise indication
of disease, precise follow-up, precise information, precise
dosage, and precise assessment of the patient's condition [22].

P Value

P Value

0,012

hospitals to obtain more valid data.
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