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Abstract 
 
Thalassemia is a gene�c disorder that requires regular blood transfusions, o�en resul�ng in 

iron overload. Iron chela�on therapy with deferiprone is commonly used to manage the iron 
overload, yet the rela�onship between deferiprone dosage and ferri�n level reduc�on remains 
unclear. This study aimed to find out how the dose of deferiprone affects the reduc�on of serum 
ferri�n levels in children with thalassemia major. A cross-sec�onal analy�cal study was conducted 
involving 69 paediatric pa�ents with thalassemia major receiving deferiprone therapy at Dr. 
Mohammad Hoesin Central General Hospital, Palembang. Data on pa�ent demographics, 
transfusion frequency, deferiprone dose, and serial ferri�n levels (3–6 months apart) were collected. 
The op�mal dose cut-off was determined using ROC analysis, and sta�s�cal associa�on was tested 
using the Chi-Square test. Most pa�ents (56.5%) received deferiprone doses ≤77.95 mg/kgBW. Only 
36.2% achieved a ferri�n reduc�on of ≥20%, while 50.7% experienced increased ferri�n levels. No 
sta�s�cally significant associa�on was found between deferiprone dose and ferri�n reduc�on (p = 
0.051), although a trend toward lower success in the high-dose group was observed (PR 0.355, 95% 
CI: 0.124–1.019). The average dose of deferiprone administered in this study was below the 
minimum dose recommended by the FDA, which may explain the lack of significant associa�on with 
serum ferri�n reduc�on. Further research with controlled dosing and exclusion of confounding 
variables is recommended to evaluate deferiprone effec�veness more accurately. 
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1. Introduc�on  

Thalassemia is a gene�c disorder caused 
by impaired produc�on of one or more globin 
subunits of hemoglobin. Clinically, 
thalassemia is classified into three types: 
thalassemia minor, which represents a carrier 
state; thalassemia intermedia, which may 
present with clinical symptoms and require 
occasional blood transfusions; and 
thalassemia major, the most severe form, 
which necessitates regular blood 
transfusions.1,2 Worldwide, the number of 
individuals with thalassemia reached 

approximately 7% of the global popula�on. 
Meanwhile in Indonesia, 6–10% of the 
popula�on have been reported as carriers. 
Data from the Indonesian Thalassemia 
Founda�on recorded 9,028 cases in 2018, and 
this number con�nues to rise annually. As of 
June 2021, the number of thalassemia cases in 
Indonesia had reached 10,973.2–4 Despite the 
rising incidence of cases, the only cura�ve 
interven�on is bone marrow transplanta�on, 
which is limited to young pa�ents possessing 
a suitably matched donor. This procedure 
necessitates prolonged immunosuppression 
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to avert or manage transplant-related 
immunological complica�ons and is 
infrequently performed in Indonesia.5–7 
Pa�ents with thalassemia major require 
regular blood transfusions to maintain 
hemoglobin levels above 10 mg/dL.8,9 Blood 
transfusion plays a crucial role in preven�ng 
severe anemia, improving ineffec�ve 
erythropoiesis, and avoiding complica�ons.10 

Individuals with thalassemia tend to 
experience iron overload due to ineffec�ve 
erythropoiesis, which leads to increased 
intes�nal iron absorp�on. Regular blood 
transfusions exacerbate this condi�on by 
introducing addi�onal iron into the body. 
Con�nuous iron accumula�on can result in 
iron deposi�on in various organs, including 
the heart, liver, and brain, thereby impairing 
and damaging their func�on.10,11 To prevent 
these complica�ons, regular monitoring of 
serum ferri�n levels and iron chela�on 
therapy are necessary to maintain iron 
homeostasis. Ferri�n levels should be 
monitored every three months, as this interval 
is sufficient to detect significant changes 
without the need for more frequent tes�ng. In 
addi�on to reflec�ng iron storage status, 
ferri�n levels are also used to assess 
treatment effec�veness and determine 
whether iron chela�on therapy is needed in 
thalassemia pa�ents.10 

Iron chela�on therapy is essen�al for 
thalassemia pa�ents because excess iron in 
the body cannot be naturally excreted 
effec�vely. Chela�ng agents bind and facilitate 
the elimina�on of excess iron.9 Iron chela�on 
therapy is typically ini�ated when ferri�n 
levels reach 1,000 μg/L or when the pa�ent 
has received 10–12 transfusions. Deferiprone 
is one of the iron chelators approved by the 
U.S. Food and Drug Administra�on (FDA). In 
developing countries, deferiprone is the most 
commonly used chelator in children due to its 
beter compliance and lower cost compared to 
deferasirox.11,12  Ramwani et al. showed that 

deferiprone and deferasirox were highly 
effec�ve in reducing ferri�n levels, whether 
used alone or in combina�on.13 Elalfy et al. 
reported that 66% of pa�ents treated with 
deferiprone were able to maintain ferri�n 
levels, compared to 39% in the placebo 
group.14 Similarly, a study by Binding et al. 
(2020) showed that 65% of pa�ents 
experienced a reduc�on in ferri�n levels 
during the study period, par�cularly those 
given increased deferiprone dosage.15 
Numerous studies have demonstrated the 
efficacy of deferiprone in reducing ferri�n 
levels. However, studies specifically examined 
the rela�onship between deferiprone dosage 
and ferri�n reduc�on on paediatric 
popula�on are limited. Therefore, this study 
aims to inves�gate the rela�onship between 
deferiprone dosage and ferri�n level 
reduc�on in paediatric thalassemia pa�ents at 
Dr. Mohammad Hoesin Central General 
Hospital, Palembang. 
 
2. Methods 

This study employed an analy�cal 
observa�onal design with a cross-sec�onal 
approach. The minimum required sample size 
was calculated to be 69 subjects using the 
Lemeshow formula for a single popula�on.16 
Par�cipants were paediatric pa�ents aged 2 to 
18 years with a diagnosis of thalassemia major 
who were receiving deferiprone therapy at Dr. 
Mohammad Hoesin Central General Hospital, 
Palembang. Eligible subjects had been on a 
stable dose of deferiprone for at least three 
months and demonstrated moderate-to-high 
medica�on adherence, as indicated by a 
Morisky Medica�on Adherence Scale (MMAS-
8) score of ≥6.17 Pa�ents were excluded if they 
refused to par�cipate, were receiving 
combina�on therapy involving deferiprone 
and other iron chelators, or lacked two serum 
ferri�n measurements taken within a 
maximum interval of six months. 



Sriwijaya Journal of Medicine, Volume 8 No.1 2025, Hal 69-77, DOI:10.32539/SJM.v8i1.332 

 
 

71 
 

The independent variable in this study 
was the dose of deferiprone administered. 
The dependent variable was the reduc�on in 
serum ferri�n levels, defined as the 
percentage change between ini�al and final 
measurements. A reduc�on was categorized 
as a ≥20% decrease, while changes <20% were 
classified as no reduc�on. Ferri�n values were 
obtained from laboratory records within 3–6 
months prior to data collec�on. Both primary 
and secondary data were collected and 
analyzed following the comple�on of data 
acquisi�on. This study has been declared 
ethically appropriate by Dr. Mohammad 
Hoesin Commitee 
(No.DP.04.03/D.XVIII.06.08.ETIK/147/2025)  

Data were processed using SPSS version 
27 (Sta�s�cal Package for the Social Sciences) 
and presented in the form of data distribu�on 
tables, percentages, and associa�ons. Cut-off 

determina�on for deferiprone dosage was 
performed using the Receiver Opera�ng 
Characteris�c (ROC) curve and Area Under the 
Curve (AUC) analysis. Data analysis was 
conducted through univariate and bivariate 
approaches, with the bivariate analysis using 
the Chi-Square test. 
 
3. Results  

A total of 85 respondents were 
interviewed. Among them, 69 respondents 
met the inclusion and exclusion criteria, while 
16 were excluded due to incomplete ferri�n 
data. Out of the 69 paediatric pa�ents 
included in this study, the majority were in the 
13–18-year age group (52.2%, Table 1). Most 
pa�ents were diagnosed at ≤24 months 
(50.7%).   

 

 
 

Table 1. Frequency distribu�on of characteris�cs of paediatric thalassemia major pa�ents at Dr. Mohammad Hoesin 
Central General Hospital, Palembang (n=69) 

 
Characteristic Frequency Percentage (%) 

Current Age (years) 
  

2–5 8 11.6 
6–12 25 36.2 
13–18 36 52.2 
Age at Diagnosis (months) 

  

≤24 35 50.7 
>24 34 49.3 
Sex 

  

Male 26 37.7 
Female 43 62.3 
Initial Ferritin Level (μg/L) 

  

<1000 4 5.8 
1000–2500 12 17.4 
>2500 53 76.8 
Final Ferritin Level (μg/L) 

  

<1000 1 1.4 
1000–2500 16 23.2 
>2500 52 75.4 
Transfusion Frequency (times/year) 

  

≤12 40 58.0 
>12 29 42.0 
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Table 2. Distribu�on of deferiprone dosage and ferri�n in paediatric thalassemia major pa�ents 
 

 Frequency Percentage (%) 
Deferiprone Dosage (mg/kgBW) 
Dose > 77.95 30 43.5 
Dose ≤ 77.95 39 56.5 
Ferri�n Level   
Ferri�n reduc�on ≥20% 25 36.2 
Ferri�n reduc�on <20% 9 13.04 
Ferri�n increase 35 50.72 

 
Table 3. Ferri�n levels in paediatric thalassemia major pa�ents 

 
  Median (Min-Max)  
 n Ini�al Ferri�n (µg/L) Final Ferri�n (µg/L) Median Difference (µg/L) 

Ferri�n reduc�on ≥20% 25 5800.40  
(1,923.60–15,152.40) 

3,934.00  
(1,257.70–9,219.5) 

1,648.20  
(540.40–5,932.90) 

Ferri�n reduc�on <20% 9 4,561.30  
(1,1168.70–15,706.50) 

4,548.80  
(1028– 1,5651.9) 

498.60  
(12,50–1,968.05) 

Ferri�n increase 35 3,100.00  
(451.40– 10,551.49) 

4,672.10  
(737.3– 14,788.8) 

878.70  
(22.10–4237.41) 

 
Table 4. Associa�on between deferiprone iron chela�on dose and reduc�on in ferri�n levels in paediatric pa�ents 

with thalassemia major 
 

Deferiprone Dose 
(mg/kgBW) 

Ferri�n Reduc�on  
Total PR 

(CI) 

 
P 

Value 
Ferri�n Reduc�on(≥20%) No Reduc�on (<20%) 

n % n % n % 
Dose >77.95 7 10.14 23 33.04 30 43.5 

0.355  
(0.124-1.019) 0.051 Dose ≤77.95 18 26.06 21 30.17 39 56.5 

Total 25 36.2 44 63.2 69 100 

Analysis of serum ferri�n levels revealed 
that the majority of pa�ents had ini�al serum 
ferri�n concentra�ons exceeding 2500 µg/L, 
found in 53 pa�ents (76.8%). Similarly, post-
treatment measurements showed that 52 
pa�ents (75.4%) con�nued to exhibit serum 
ferri�n levels above 2500 µg/L. Regarding 
transfusion frequency, 58% of pa�ents 
received ≤12 transfusions per year. 

Based on the data in this study, ROC 
curve analysis determined an op�mal 
deferiprone dose cut-off of 77.95 mg/kgBW, 
iden�fied by calcula�ng the best sensi�vity 
and specificity. The majority of pa�ents in this 
study received a deferiprone dose of ≤77.95 
mg/kgBW (Table 2). Regarding treatment 

outcomes, only about one-third of pa�ents 
achieved a ferri�n reduc�on of ≥20%, while 
more than half showed an increase in ferri�n 
levels. 

Ferri�n concentra�ons changes 
revealed dis�nct paterns across pa�ent 
groups. Pa�ents who achieved the target 
reduc�on of ≥20% exhibited the greatest 
decrease in ferri�n levels (1.648,20 µg/L, Table 
3). In comparison, those with a reduc�on of 
less than 20% showed a more modest decline 
(498,60 µg/L). Conversely, pa�ents whose 
ferri�n levels increased during the study 
period tended to start with lower baseline 
levels but experienced a notable rise by the 
end of treatment.  
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Among the 69 children receiving the 
iron-chela�ng drug deferiprone (Table 4), only 
about one-third (36.2%) experienced a ferri�n 
level reduc�on of 20% or more. Interes�ngly, 
those who received a higher dose (above 
77.95 mg/kgBW) had a lower success rate in 
reducing ferri�n levels (only 10.14%) 
compared to those on a lower dose (26.06%). 
This study found that no sta�s�cally significant 
associa�on between deferiprone dose 
category and reduc�on in ferri�n (PR 0.355, 
95% CI: 0.124–1.019, p-value of 0.051). 

 
4. Discussion  

The majority of pa�ents in this study 
were diagnosed at ≤24 months of age. This 
finding aligns with Wa� et al., who reported 
that most (63.3%) pa�ents with beta-
thalassemia major were diagnosed before the 
age of two. This early diagnosis is consistent 
with the typical clinical presenta�on of 
thalassemia major, which is commonly 
established between 6 and 24 months of 
age.18  Regarding current age distribu�on, the 
highest propor�on of pa�ents in this study 
was aged 13–18 years (52.2%).  Rafika et al. 
also found that the majority of pa�ents 
(41.9%) were between 12 and 17 years old, 
compared to the other age groups.19 Female 
pa�ents represented the majority of the 
study. This finding is consistent with Hawa et 
al, however different result was reported by 
Nurbahiyah et al.20,21 These varia�ons may be 
due to the autosomal recessive inheritance 
patern of thalassemia, which provides equal 
risk for both males and females. Moreover, sex 
may influence ferri�n levels.  Sari et al. stated 
that there are differences in ferri�n levels 
between menstrua�ng and non-menstrua�ng 
adolescents, atributed to significant blood 
loss during menstrua�on, which affects 
ferri�n concentra�ons. This indicates that 
ferri�n levels in females are influenced by 
menstrua�on, a process absent in males.22 

In this study, most pa�ents received 
blood transfusions ≤12 �mes per year. This 
frequency aligns with current clinical 
recommenda�ons, which suggest transfusions 
every 3 to 4 weeks.23 This finding is also 
consistent with Akbar et al, where 86.4% of 
pa�ents underwent transfusions ≤12 �mes 
annually.24 Blood transfusions are needed due 
to the postnatal transi�on from γ-globin to β-
globin produc�on, which is necessary for the 
forma�on of adult hemoglobin (HbA), 
composed of two α and two β chains (α2β2). 
In thalassemia major, defec�ve β-globin 
synthesis leads to the produc�on of abnormal 
erythrocytes, which are prematurely 
destroyed by the spleen. This results in 
reduced circula�ng red blood cells and 
subsequent anemia.25 

This study evaluated serum ferri�n 
levels at two �me points: the most recent 
measurement and one taken 3–6 months 
prior. The results demonstrated that a 
substan�al propor�on of pa�ents exhibited 
persistently elevated ferri�n levels, with 
75.4% having final ferri�n levels exceeding 
2500 µg/L, and 76.8% showing similar levels in 
the earlier measurement. Serum ferri�n is a 
well-established marker of total body iron 
stores, and elevated concentra�ons are 
indica�ve of iron overload.26,27 In pa�ents with 
thalassemia major, increased ferri�n levels are 
atributable to both underlying pathological 
mechanisms and the cumula�ve effects of 
regular blood transfusions. Ineffec�ve 
erythropoiesis in these pa�ents results in the 
produc�on of abnormal erythrocytes, which 
are rapidly destroyed by the spleen through 
extravascular hemolysis. This premature 
breakdown releases iron from hemoglobin, 
which is then recycled for erythropoiesis. 
However, due to con�nuous produc�on of 
defec�ve red cells, this cycle leads to 
progressive iron accumula�on.  Addi�onally, 
regular blood transfusions further compound 
the iron burden. Each unit of transfused blood 
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contains approximately 100–200 mg of 
elemental iron, which cannot be excreted 
physiologically, thereby contribu�ng to iron 
overload over �me. The combina�on of 
endogenous and transfusional iron loading 
highlights the cri�cal need for effec�ve iron 
chela�on therapy in the long-term 
management of thalassemia major.10,28 

The ideal target for serum ferri�n levels 
in pa�ents with thalassemia is below 1000 
µg/L. According to the Thalassemia 
Management Guidelines issued by the 
Indonesian Ministry of Health in 2018, ferri�n 
levels should be monitored within the range of 
1000–2500 µg/L, while levels exceeding 2500 
µg/L are associated with an increased risk of 
cardiac complica�ons and mortality.29,30 
Therefore, the majority of pa�ents in this 
study were within a high-risk ferri�n range. 

In this study, the average dose 
administered was 73.41 ± 14.62 mg/kgBW 
with most pa�ents received a dose of ≤77.95 
mg/kgBW. These findings indicate that the 
administered doses were, on average, below 
the recommended range established by the 
U.S. Food and Drug Administra�on (FDA), 
which suggests a deferiprone dose of 75–100 
mg/kgBW to achieve op�mal therapeu�c 
efficacy.1 This discrepancy may be due to 
weight gain over the course of therapy and the 
lack of ongoing evalua�on of the drug's 
effec�veness in individual pa�ents.  

The majority of pa�ents in this study 
showed a rise in serum ferri�n concentra�ons. 
These results are similar to Wa� et al. findings, 
who reported 69.44% of pa�ents showed 
increased ferri�n levels, while only 30.56% 
exhibited a reduc�on.18 Several factors may 
contribute to these outcomes, including 
subop�mal dosing, drug side effects, and 
interindividual variability in response to 
therapy.30,31 Subop�mal dosing of deferiprone 
can significantly limit its chela�on efficacy. 
Deferiprone's effec�veness in binding and 
facilita�ng the excre�on of excess iron is 

known to be dose-dependent. When 
administered below the recommended 
therapeu�c range, its capacity to remove 
stored iron is insufficient, par�cularly in 
pa�ents with a high iron burden.32,33 Adverse 
drug reac�ons, such as gastrointes�nal 
disturbances (e.g., nausea, vomi�ng, 
abdominal discomfort), may impair pa�ent 
adherence or limit drug absorp�on. In such 
cases, even if the drug is prescribed at an 
appropriate dose, reduced absorp�on or 
inconsistent intake can compromise 
treatment efficacy.34,35 Interindividual 
variability in response to iron chela�on 
therapy can arise from differences in 
pharmacokine�cs, metabolism, and iron load 
distribu�on. Some pa�ents may metabolize or 
respond to deferiprone differently due to 
gene�c polymorphisms or comorbid 
condi�ons such as liver dysfunc�on, which 
affects iron storage and ferri�n expression.36,37 

In this study, pa�ents who achieved a 
≥20% reduc�on in ferri�n had higher baseline 
ferri�n levels compared to those who did not. 
Conversely, pa�ents with lower ini�al ferri�n 
tended to show smaller reduc�ons or even 
increases. These findings are consistent with 
Goel et al, which reported greater ferri�n 
reduc�ons in pa�ents with higher baseline 
levels, par�cularly among those with 
transfusion-dependent thalassemia. This 
suggests that ini�al iron burden may influence 
the degree of response to chela�on therapy.38 

Although a higher propor�on of pa�ents 
receiving doses ≤77.95 mg/kgBW achieved a 
ferri�n reduc�on of ≥20%, the result was not 
sta�s�cally significant. This result may suggest 
that within the observed dose range, 
increasing the deferiprone dose above 77.95 
mg/kgBW does not necessarily translate into a 
higher likelihood of achieving a ≥20% ferri�n 
reduc�on. This may be atributed to the 
limited sample size, which reduced the power 
to detect a significant associa�on, as reflected 
by the wide confidence interval (0.124–1.019). 
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Binding et al. have reported that 65% of 
pa�ents showed decreased ferri�n levels 
during the study period, par�cularly among 
those receiving higher doses and those with 
higher ini�al iron burdens.15 Similarly, 
Kontoghiorghes et al concluded that the 
amount of iron excreted increases with both 
higher deferiprone doses and greater iron 
load.31 These findings show the need for 
further analysis of addi�onal factors that may 
influence treatment effec�veness, including 
the actual dose of deferiprone administered. 
In this study, the average dose was below the 
minimum recommended by the FDA (75–100 
mg/kgBW), which may have limited its 
therapeu�c efficacy as deferiprone’s ability to 
reduce serum ferri�n is dose-dependent.31,39  

Several limita�ons may have affected 
the findings of this study, such as difficulty 
accessing the pa�ents because many 
thalassemia pa�ents were from areas outside 
of Palembang, making follow-up challenging. 
This study’s cross-sec�onal design limits the 
ability to assess causality or temporal changes 
in ferri�n levels in response to deferiprone 
dosing. In addi�on, important confounders 
such as dura�on of therapy, treatment 
adherence, and baseline iron burden were not 
consistently documented and therefore could 
not be controlled for. These factors may have 
influenced the variability in ferri�n response 
and should be addressed in future prospec�ve 
studies. Furthermore, not all pa�ents had 
complete serial ferri�n data, which limited the 
sample size available for analysis. 

 
5. Conclusion 

This study explored the associa�on 
between deferiprone dosage and serum 
ferri�n reduc�on in paediatric pa�ents with 
thalassemia major. The findings revealed that 
although most pa�ents received deferiprone 
at lower-than-recommended doses, only a 
limited number experienced a meaningful 
decrease in ferri�n levels. Interes�ngly, no 

significant correla�on was found between the 
dosage administered and the reduc�on in 
ferri�n, sugges�ng that dosing alone may not 
be sufficient to achieve op�mal therapeu�c 
outcomes. This indicates the need to consider 
other contribu�ng factors, such as treatment 
dura�on, pa�ent adherence, �ming and 
method of administra�on, and poten�al organ 
dysfunc�on. Further longitudinal studies or 
controlled clinical trials with larger sample 
sizes are recommended to confirm these 
findings and to more accurately assess the 
dose-response rela�onship between 
deferiprone and ferri�n reduc�on. 
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