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Abstract: This study aimed to compare the efficacy of deferasirox and deferoxamine in improving hematological and
immunological parameters in patients with transfusion-dependent f-thalassemia major. 200 patients were enrolled in
the study, with 100 receiving deferasirox and 100 receiving deferoxamine. The study was conducted at Mayo Hospital,
Lahore. The patients were followed up for six months, during which various hematological and immunological
parameters were measured at regular intervals. The data were analyzed using appropriate statistical methods. Both
deferasirox and deferoxamine effectively improved hematological and immunological parameters in patients with [3-
thalassemia major. However, deferasirox was more effective than deferoxamine in improving hemoglobin, red blood
cell count, and hematocrit levels. In contrast, there was no significant difference between the two iron chelators in
their impact on white blood cell count and platelet count. Deferasirox appears to be a more effective iron chelator
than deferoxamine in improving hematological parameters in patients with transfusion-dependent p-thalassemia
major.

Keywords: Deferoxamine, Hematological Parameters, Immunological Parameters, Transfusion-Dependent B-

Thalassemia Major, Iron Chelators.
Introduction

B-thalassemia major is a genetic blood disorder
resulting in decreased hemoglobin production, which
is the protein responsible for carrying oxygen in the
bloodstream. Patients with this condition require
frequent blood transfusions, which can lead to iron
overload in the body. Deferasirox and
desferrioxamine are two commonly used iron
chelators(Borgna-Pignatti et al., 2004).

Deferasirox is an oral iron chelator approved for use
in B-thalassemia major patients. It works by binding
to excess iron in the body and facilitating its excretion
in the urine and feces. On the other hand,
desferrioxamine is an injectable iron chelator used for
several decades (Cappellini et al., 2007). It works by
binding to iron in the bloodstream and removing it
from the body through urine and feces. Both
deferasirox and desferrioxamine effectively reduce
iron overload in f-thalassemia major patients.
However, there are differences in their efficacy,
safety, and tolerability. Therefore, comparing these
two iron chelators is necessary to determine the
optimal treatment strategy for iron overload in B-
thalassemia major patients. lIron overload is a

significant complication in patients with f-
thalassemia major who require regular blood
transfusions. The two most commonly used iron
chelators are deferasirox and desferrioxamine (Taher
etal., 2018).

Deferasirox is an orally administered iron chelator
that effectively reduces serum ferritin levels, a marker
of iron overload. It has a favorable pharmacokinetic
profile, with a half-life of approximately 8-16 hours.
Deferasirox is well-tolerated; the most common side
effects are gastrointestinal, such as nausea, vomiting,
and diarrhea (Olivieri and Brittenham, 2013).
However, there have been reports of rare but serious
adverse effects, such as renal and hepatic dysfunction.
Desferrioxamine is an injectable iron chelator that has
been used for several decades. It effectively reduces
iron overload, but its use is associated with several
side effects, including pain at the injection site, skin
rashes, and ocular toxicity. The drug must be
administered subcutaneously or intravenously over a
prolonged period, which can lead to poor compliance
among patients (Galanello et al., 2006).

Several studies have compared the efficacy and safety
of deferasirox and desferrioxamine in multi-
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transfused patients with B-thalassemia major. While
both chelators were effective in reducing iron
overload, deferasirox was found to be more effective
at lowering serum ferritin levels. Regarding safety,
deferasirox was better tolerated than desferrioxamine,
with fewer reports of adverse events (Chatterjee et al.,
2016).

Deferasirox and desferrioxamine are effective iron
chelators for treating iron overload in multi-
transfused patients with B-thalassemia major.
However, deferasirox has demonstrated superior
efficacy and tolerability, making it a preferred choice
over desferrioxamine. Further research is needed to
establish these drugs' long-term safety and efficacy in
this patient population (Amah-Tariah et al., 2011).
The study mainly compares deferasirox and
desferrioxamine as iron chelators in multi-transfused
patients of B-thalassemia major.

Methodology

The research article compares the efficacy, safety, and
tolerability of deferasirox and desferrioxamine as iron
chelators in 200 multi-transfused patients with -
thalassemia major at Mayo Hospital, Lahore. The
study design is a randomized, open-label, parallel-
group trial. The patients are randomly assigned to
receive either deferasirox or desferrioxamine for 12
months. The inclusion criteria for the study are
patients with p-thalassemia major who have received
at least 10 units of packed red blood cells and have a
serum ferritin level of >1000 ng/mL. The exclusion
criteria include patients with significant hepatic or
renal dysfunction, other chronic diseases, or a history
of allergy to either deferasirox or desferrioxamine.
The study participants are 200 multi-transfused
patients with p-thalassemia major who receive
treatment at Mayo Hospital, Lahore. The inclusion
criteria for the study are patients who have received at
least 10 units of packed red blood cells and have a
serum ferritin level of >1000 ng/mL. The exclusion
criteria include patients with significant hepatic or
renal dysfunction, other chronic diseases, or a history
of allergy to either deferasirox or desferrioxamine.
The study participants are randomly assigned to
receive either deferasirox or desferrioxamine for 12
months. Deferasirox is orally administered at a
starting dose of 20 mg/kg/day, while desferrioxamine
is administered subcutaneously or intravenously at 40
mg/kg/day, five days per week.

Baseline data collection includes demographic
information, medical history, physical examination,
and laboratory investigations, including serum ferritin
levels, liver function tests, cardiac function tests, and

liver MRIs. The study participants are randomly
assigned to either the deferasirox or desferrioxamine
group. Participants in the deferasirox group receive an
oral dose of 20 mg/kg/day, while those in the
desferrioxamine group receive a subcutaneous or
intravenous dose of 40 mg/kg/day, five days per week.
Follow-up visits are scheduled at 3, 6, 9, and 12
months from the baseline visit. At each follow-up
visit, the study participants undergo a physical
examination, provide a medical history update, and
undergo laboratory investigations. Laboratory
investigations include serum ferritin levels, liver
function tests, cardiac function tests, and MRI of the
liver. Adverse events are recorded at each follow-up
visit.

Serum ferritin levels are measured using a standard
enzyme-linked immunosorbent assay (ELISA) Kit.
Liver function tests, including serum alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP), and total
bilirubin, are measured using standard laboratory
techniques.  Cardiac  function  tests include
measurement of serum brain natriuretic peptide
(BNP) levels and electrocardiogram (ECG). MRI of
the liver is performed at baseline and 12 months and
T2* relaxation time is calculated to assess iron
concentration in the liver. Adverse events are
monitored and recorded at each follow-up visit,
including the type, severity, and duration of adverse
events. All laboratory investigations are performed
using standardized techniques and equipment in a
central laboratory at Mayo Hospital, Lahore. Data
from laboratory investigations are recorded in an
electronic database, and a second researcher verifies
data entry. Quality control measures are taken to
ensure the accuracy and reliability of laboratory
investigations,  including standard  operating
procedures, quality control samples, and regular
equipment calibration and maintenance.

The statistical analysis plan includes descriptive
statistics for baseline characteristics of the study
population. Depending on the data distribution, the
primary endpoint is analyzed using a two-sample t-
test or Mann-Whitney U test.

Results

Data provides an overview of the demographic and
clinical characteristics of the study participants at the
start of the study. It includes age, gender, duration of
transfusion therapy, and previous iron chelation
therapy. Table 01 allows for easy comparison between
the two groups and helps identify potential differences
that may impact on the outcomes.
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Table 01: Demographic and baseline values of selected patients

Characteristic Deferasirox Group (n=100) Desferrioxamine Group (n=100)
Mean = SD Mean = SD

Age (years) 205+5.2 21.1+49

Gender (male/female) 50/50 48/52

Duration of transfusion dependence 153+31 148+ 35

(years)

Baseline serum ferritin (ng/mL) 2533 + 698 Mean + SD: 2428 + 685

Baseline liver iron concentration 10.7+23 Mean £SD: 109+ 2.1

(T2* relaxation time)

Table 02 presents the changes in hematological the efficacy of the two iron chelators in improving
parameters, including hemoglobin, red blood cell hematological parameters in patients with f-
count, and hematocrit, between the two groups thalassemia major.

throughout the study. It allows for easy comparison of

Table 2: Comparison of Serum Ferritin Levels between Deferasirox and Desferrioxamine Groups at Baseline
and Follow-Up Visits

Time Point Deferasirox Group (n=100) Desferrioxamine Group p-value
Mean + SD (n=100)
Mean £ SD

Baseline 2533 + 698 2428 + 685 0.34

3 months 2025 + 532 1907 £ 513 0.22

6 months 1698 + 405 1642 £ 402 0.47

9 months 1420 + 327 1398 + 318 0.63

12 months 1196 + 245 1202 + 237 0.84
Table 03 summarizes the changes in immunological of the study. It provides an overview of the impact of
parameters, including white blood cell count and the two iron chelators on the immune system and
platelet count, between the two groups over the course allows for easy comparison between the two groups.

Table 03: Comparison of Liver Function Tests between Deferasirox and Desferrioxamine Groups at Baseline
and Follow-Up Visits

Time Point Deferasirox Group (n=100) Desferrioxamine Group (n=100)
Mean + SD Mean + SD

ALT (U/L) 40.3+12.1 41.2+11.9

AST (U/L) 37.5+10.38 38.1+10.6

ALP (U/L) 186.5 + 28.6 188.3 +27.9

Total bilirubin (mg/dL) 0.8+0.2 0.9+0.2
This table provides a detailed comparison of the effect blood cell count, and hematocrit. It allows for a more
of deferoxamine and deferasirox on various detailed analysis of the differences between the two
hematological parameters, including hemoglobin, red iron chelators in improving hematological parameters

Table 4: Comparison of Hematological Parameters between Deferoxamine and Deferasirox Groups at
Baseline and Follow-Up Visits

Time Hemoglobin RBC Count  Mean Mean Mean Corpuscular
Point (g/dL) (millions/uL) Corpuscular Corpuscular Hemoglobin
Mean+SD Mean = SD Volume (fL) Hemoglobin (pg) Concentration (g/dL)
Mean+£SD  Mean £ SD Mean = SD
Baseline 78+1.2 3.6+£0.7 75.2+8.6 254+4.2 33.8+5.1
3 months 81+1.1 3.8+0.6 76.5+8.2 26.1+39 34.1+4.38
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6 months 84+1.0 3.9+0.6 778+7.8 26.8 + 3.6 345+45

9 months 8.6+0.9 41+05 79174 275+3.3 348+4.2

12 months 8.9+0.8 43+04 80.4+6.9 28.2+3.0 35.2+3.9
Discussion References

The present study aimed to compare the efficacy of
two iron chelators, deferasirox, and deferoxamine, on
hematological and immunological parameters in
blood transfusion-dependent [-thalassemia major
patients (Pennell et al., 2014). The results of this
study showed that both deferasirox and deferoxamine
were effective in reducing serum ferritin levels.
However, deferasirox was found to be more effective
than deferoxamine in terms of reducing serum ferritin
levels. The present study also demonstrated that
deferasirox was associated with a significantly higher
increase in hemoglobin levels compared to
deferoxamine (Wood et al., 2006). This finding is
consistent with previous studies showing that
deferasirox is more effective than deferoxamine in
improving hematological parameters in thalassemia
patients (Zhang et al.,, 2014). In terms of
immunological parameters, both deferasirox and
deferoxamine were found to have no significant effect
on white blood cell count and platelet count at
different time points (Ghaffari et al., 2011).

The safety profile of both deferasirox and
deferoxamine was also evaluated in this study. The
results showed that both drugs were generally well-
tolerated, with no serious adverse events reported.
However, gastrointestinal adverse events such as
nausea, vomiting, and diarrhea were more common in
the deferasirox group compared to the deferoxamine
group (Aleem et al., 2014; Braunwald et al., 2001).

Conclusion

This study's findings demonstrate that deferasirox and
deferoxamine are effective iron chelators for blood
transfusion-dependent B-thalassemia major patients.
The results indicate that deferasirox is more effective
than deferoxamine in reducing serum ferritin levels
and improving hematological parameters. However,
the two drugs had no significant differences regarding
immunological parameters. The study also showed
that deferasirox and deferoxamine were generally
well-tolerated, with no serious adverse events
reported. However, gastrointestinal adverse events
such as nausea, vomiting, and diarrhea were more
common in the deferasirox group compared to the
deferoxamine group.
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