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Thalassemia is a frequently occurring genetic blood 
condition brought on by a mutation in the globin gene that 
causes a high level of red blood cell lysis [1]. The global 
s c e n a r i o  s u r r o u n d i n g  i n h e r i t e d  s u b s t a n t i a l 
hemoglobinopathies reveal staggering numbers, with 
approximately 400,000 children born annually with these 
conditions, while around 80 million individuals carry β-
thalassemia [2, 3]. These conditions manifest across three 
clinical states of increasing disease intensity; the 
asymptomatic β-thalassemia carrier state, thalassemia 
intermedia, and the severe thalassemia major (TM) [4]. The 
β - t h a l a s s e m i a  c a r r i e r  s t a t e ,  s t e m m i n g  f r o m 
heterozygosity for β-thalassemia, exhibits no clinical 
sy m pto m s  b u t  p re s e n t s  d i s t i n c t  h e m ato l o g i c a l 
characteristics [5]. Chronic transfusion therapy leads to 
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iron overload, which creates a need for iron chelation 
treatments as adjuvant therapy so that iron stores in the 
body can be reduced to minimize the related morbidity and 
mortality in TM [6, 7]. Right now, Deferasirox (DFX), 
Deferiprone (DFP), and Desferrioxamine (DFO) are the most 
commonly adopted iron chelators accessible for 
therapeutic usage. DFO has nevertheless been regarded as 
a standard treatment approach managing iron overload in 
the last several decades, despite its short half-life, poor 
compliance, and requirement for regular subcutaneous or 
intravenous injections �ve to seven days a week [8]. The 
�rst iron chelator, DFP, had good compliance but was 
associated with several major adverse effects, including 
ar thropathy,  neutropenia,  agranulocytosis,  and 
gastrointestinal disorders [9]. On the other hand, DFO and 
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DFP together have a synergistic effect on patient 
compliance and iron elimination [10]. While there are a few 
moderate side effects associated with DFX, certain 
researchers have suggested that it lowers liver iron levels 
and increases patient compliance. A study from Iraq 
reported that DFO exhibited notably higher serum ferritin 
levels (8160 ± 234 ng/dL) compared to DFX (3001 ± 188 ng/dL; 
p<0.001), highlighting a distinct impact of these iron-
chelating medications on iron status [11]. DFX is 
considered the latest oral chelator to be utilized in the 
treatment of chronic iron overload. In contrast DFP, DFX 
underwent more thorough scienti�c investigation during 
development. Numerous investigations have addressed 
the e�cacy and safety of DFX, even though there is still 
scarcity of long-term outcome data. This study was 
planned to compare deferasirox and desferrioxamine in 
terms of mean serum ferritin levels in patients of β-TM 
having Iron overload. Choosing an effective iron chelator is 
crucial to increasing iron chelation therapy compliance. 
Not much local data exists in Pakistan comparing the 
effectiveness of DFX and DFO.
This study would be helpful in providing baseline data and 
formulating new protocols for iron chelation therapy, in 
which DFX may be a useful oral alternative to parenteral 
DFO.

M E T H O D S

This randomized controlled trial was conducted at the 
Thalassemia Center Hematology Department, “The 
Children's Hospital, and the Institute of Child Health,” 

st thMultan, Pakistan, from 1  January 2023 to 30  September 
2023. The inclusion criteria were transfusion-dependent 
patients of either gender, aged 2-15 years, diagnosed with 
β-TM by hemoglobin electrophoresis, and iron overloaded. 
The exclusion criteria were patients with other 
transfusion-dependent anemias, TM with cardiomyopathy 
or arrhythmia, chronic renal failure, chronic liver disease 
(ALT >200 IU), hypersensitivity to either DFX or DFO, or 
those who were already on combined chelation therapy. 
Iron overload in “transfusion-dependent β-TM” was de�ned 
as “serum ferritin level above 1000 µg/L” [12]. After 
explaining details in terms of the bene�ts and risks of the 
study, informed and written consents were acquired from 
parents/guardians. Approval from the “Institutional Ethical 
Committee” was obtained (reference number: 1870). 
Sample size of 122 (61 in each group) was calculated using 
G*Power software considering effect size (d) as 6%, alpha 
error probability as 5% with 95% con�dence level and 
allocation ratio of 1:1. For this trial 142 (71 in each group) 
children were considered. This clinical trial was registered 
at clinicaltrials.gov, with trial numbered as NCT06468423. 
All of the necessary information, like age, gender, weight, 
height,  date of  chelation,  and number of  blood 
transfusions, were noted at the time of presentation.  
Baseline serum ferritin levels were measured for all 

R E S U L T S

In a total of 142 children, 87 (61.3%) children were male and 
55 (38.7%) female. The mean age was 7.08 ± 2.41 years. The 
mean number of blood transfusions at the time of 
enrollment was 13.4 ± 4.2. Table 1 shows comparison of 
baseline characteristics between children of study groups.

Table 1: Baseline Characteristics (n=142)

patients in both groups through the institutional laboratory 
u s i n g  V i t r o s  I m m u n o d i a g n o s t i c s  e m p l o y i n g 
chemiluminescence methodology, and ferritin reagent kit 
was used. Then, using the lottery method, 142 children 
were allocated randomly to both study groups. DFO group 
(n=71) included children who were given DFO at a dose of 50 
mg/kg through the subcutaneous route by infusion pump 
�ve days a week. DFX group (n=71) included children who 
used oral (tablet) DFX at a dose of 30 mg/kg once daily. 
Monthly follow-up was done for the children in both groups, 
ensuring compliance as assessed viewing the empty 
medicine containers. Blood samples for serum ferritin 
were analyzed at the end of 6 months. The change in mean 
serum ferritin levels from the baseline to after 6 months of 
treatment was calculated. A special pre-designed 
proforma was used to record all of the relevant study 
information. Data analysis was performed using “IBM-SPSS 
Statistics” version 26.0. Age, weight, baseline serum 
ferritin levels, and the mean serum ferritin level at the end 
of 6 months were shown as mean and standard deviation 
(SD). Frequency and percentage were calculated for 
gender. The comparison of serum ferritin levels in two 
groups was done by applying independent sample t-test. P-
value below 0.05 was taken as signi�cant. 

Variables
p-

Value

0.2279

0.1602

0.2282

0.3008

0.3560

Gender
Male

Female

Age (Years)

Weight (Kg)

Height in (cm)

Number of Blood Transfusions

DFX Group
N (%) /

(Mean ± SD)

DFO Group
N (%) /

(Mean ± SD)

47 (66.2%)

24 (33.8%)

7.3 ± 2.9

24.42 ± 8.9

109.88 ± 12.2

13.6 ± 5.9

40 (56.3%)

31 (43.7%)

6.7 ± 2.1

22.8 ± 6.7

107.9 ± 10.7

12.9 ± 2.4

After 6 months of treatment, both DFO, and DFX groups 
experienced a reduction in mean serum ferritin levels. 
However, the observed difference in mean serum ferritin 
levels between the two groups was not statistically 
signi�cant (p=0.2298). When examining the net change in 
mean serum ferritin levels from baseline to post-
treatment, it was found to be 947.2 ± 454.0 µg/L for the DFO 
group and 1053.5 ± 389.8 µg/L for the DFX group (0.1367), as 
shown in table 2. 
Table 2: Comparison of Desferrioxamine and Deferasirox in Mean 

Serum Ferritin Levels (n=142)

Mean Serum Ferritin Level
p-

Value

0.5255Baseline (µg/L)

DFX Group 
(Mean ± SD)

DFO Group 
(Mean ± SD)

4128.6 ± 2171.6 3914.2 ± 1828.2
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The present �ndings suggested that both DFO and DFX 
contributed to a decrease in serum ferritin following six 
months of treatment, although there wasn't a signi�cant 
difference observed between the two treatments. Some 
Randomized Controlled Trials (RCTs) have shown that none 
of the contemporary treatment options are superior in 
reducing iron overload or preventing end organ damage. 
Data show that strong evidence is missing advocating the 
use of combination of DFP and DFO in comparison to 
monotherapy in terms of reduction in iron stores [13-15]. 
This lack of clear superiority or consistent bene�ts 
highlights the requirement for future research than can aid 
in better understanding about the comparative e�cacy of 
contemporary treatment options aiming prevention of 
iron-related organ damage. Taher A et al., evaluated the 
effectiveness of DFX in heavily  iron-overloaded 
thalassemia patients and found it e�cacious when given at 
30 mg/kg/day to most of the patients. DFX showed 
effectiveness in lowering liver iron concentrations and 
serum ferritin levels to a greater extent [16]. Rasalkar DD et 
al., revealed that DFX was as effective as DFO for iron 
chelation among TM patients and these �ndings stand 
consistent with what we noted [17]. Arya A et al., from Iran 
reported that among the iron-chelating agents DFX, DFP, 
and DFO, there was no discernible difference in their 
e�cacy for reducing ferritin levels in patients with 
thalassemia [18]. Consequently, the choice of chelating 
agent can be made considering factors such as cost, 
availability, the patient's condition, and their preference. 
This suggests that treatment decisions can be tailored 
based on individual circumstances and considerations 
beyond just the comparative e�cacy of these agents in 
reducing ferritin levels. Our �ndings are also very 
consistent to a recently published local study where Syed A 
et al., from Lahore revealed no statistically signi�cant 
difference in the effectiveness of DFX of DFO as chelation 
therapy among patients with β-TM [19]. The shift to a once-
daily, oral regimen, as seen with DFX, typically enhances 
patient compliance compared to parenteral treatments. 
This improved adherence to therapy is anticipated to result 
in decreased morbidity and mortality associated with iron 
overload. With adequate laboratory oversight, the 
availability of DFX as a safe and effective oral option holds 
promise in averting complications stemming from iron 
overload, offering a more convenient and potentially 
impactful approach to chelation therapy [20]. In 
comparison to the present study, some researchers have 
documented different observations. A study from Iraq 
revealed that DFX exhibited greater e�cacy in managing 
iron overload compared to DFO in patients reliant on blood 

D I S C U S S I O N

transfusions due to β-TM [11]. However, notably, this 
s u p e r i o r i t y  w a s  n o t  o b s e r v e d  c o n c e r n i n g  t h e 
immunological pro�le. Despite the effectiveness of DFX in 
addressing iron overload, DFX did not show a signi�cant 
advantage over DFP in terms of impacting the patient's 
immune system parameters. Although, this study has 
revealed very useful results, a large, long-term, and 
multicenter local trial is required for the validity of our 
�ndings. Single center study design and a relatively small 
study treatment duration were some of the limitations of 
this study.

0.2298

0.1367

Post-Treatment(µg/L)*

Net Change (µg/L)

3181.4 ± 1717.6

947.2 ± 454.0

2860.7 ± 1438.4

1053.5 ± 389.8

*after 6 months of treatment
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