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Comparison of Compliance of Different Iron Chelators Including 
Original and Bioequivalents of Deferasirox 

 A B S T R A C T

Objective: The current iron chelation therapy regimens include deferoxamine, 

deferiprone, and deferasirox in transfusion-dependent patients. Compliance with 

iron-chelating therapy is one of the significant determinants of mortality and mor-

bidities related to iron overload in chronically transfused patients. This survey aims 

to compare the compliance to treatment with deferoxamine, deferiprone, and defer-

asirox and the taste of oral formulations in three hematology centers from Turkey. 

Moreover, the bioequivalent (generic) formulations of dispersible deferasirox tab-

lets were compared with the original formulation in terms of taste and treatment 

compliance. 

Material and Methods: A written questionnaire with a list of pre-set questions was 

applied to measure patient-reported outcomes to a total of 85 patients, where 77 had 

beta-thalassemia major, 7 had beta-thalassemia intermedia, and 1 had sickle cell ane-

mia diagnoses. 

Results: The patients’ median age at enrollment was 15 years (range 7 – 42). The com-

pliance was below 50% in 8 (18.6%), 4 (16%), and 5 (6.7%) in patients receiving deferox-

amine, deferiprone, and deferasirox, respectively. Additionally the compliance was 

below 80% in 16 (37.2%), 9 (36%), and 17 (22.6%) in patients receiving deferoxamine, 

deferiprone, and deferasirox, respectively. It was found that 39 (47%) patients had 

compliance problems due to the dispersible deferasirox tablet formulations’ taste, ex-

cept combination therapies. There was no difference between the currently used oral 

chelators in terms of taste and treatment compliance.

Conclusion: This study draws attention to compliance problems in patients with 

iron-loading anemias, partly due to the unpleasant taste of deferasirox. Improving 

patient satisfaction and compliance with iron-chelator therapy may reduce compli-

cations of iron overload.

Keywords: Beta-thalassemia major, beta-thalassemia intermedia, iron-chelating ther-

apy, compliance 
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IntrODuCtIOn

Iron overload is inevitable when iron intake is in-
creased because there is no excretion mechanism 
for iron in the body. Red blood cell transfusions 
are the primary cause of iron overload in transfu-
sion-dependent thalassemias, and increased gas-
trointestinal iron absorption has an additional effect 

[1]. Iron accumulation is toxic to the body, particular-
ly to the heart, liver, and endocrine organs. It is the 
most important cause of morbidity and mortality in 
patients with transfusion-dependent hematological 
diseases like thalassemia major (TM), and Diamond-
Blackfan anemia [2]. Iron chelation therapy impedes 
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original iron chelator drugs (DFO, DFP, DFX), and ge-
nerics of DFX were addressed in the questionnaire. 
We evaluated compliance with different iron-che-
lating drugs and the compliance and the taste of 
oral chelators, in particular, different dispersible 
DFX original and generic formulations. All questions 
regarding compliance are scored on a scale 0 to 100  
percent, with 100 representing the highest level of 
compliance possible. As an example, ‘If you used 
deferasirox, what percentage would you rate your 
compliance?’ question used to measure compli-
ance of DFX. And the questions regarding taste are 
closed-ended questions, which can be answered 
by a simple “yes” or “no”. As an example, ‘Are there 
any chelators that you don’t want to use because of 
their taste?’ question used to measure satisfaction 
with the taste. Face to face interview method was 
used for data collection.   

Statistical Analysis
Statistical analysis was performed by using 
The jamovi project (2019). jamovi. (Version 1.1) 
[Computer Software, Retrieved from https://www.
jamovi.org]. Descriptive analyses were presented 
using means for normally distributed and median 
for non-normally distributed variables. The Mann-
Whitney U test, Chi-Square test, and Kruskal Wallis 
test were used to determine if there are statistical-
ly significant differences between variables. p-value 
<0,05 is statistically significant.

rESuLtS 

A total of 85 patients were included in the study, 
where 77 patients with beta-thalassemia major, 7 
with beta-thalassemia intermedia, and 1 with sick-
le cell anemia diagnoses. The patients’ median age 
at enrollment was 15 years (range 7 – 42), and 47 
(55%) of them were girls. Personal history revealed, 
20 patients (23.5%) received one kind of iron chela-
tor, 27 (31.8%) 2 types, 30 (35.3%) 3 types, 5 patients 
(5.9%) 4 types, and 3 patients (3.5%) received 5 dif-
ferent iron chelators to date (Table 1). Forty-three 
patients had a history of DFO therapy, 25 of them 
were female, and 18 were male (Table 2). Eight pa-
tients (18.6%) noted that compliance with DFO was 
less than 50%, and 16 patients (37,2%) noted com-
pliance below 80%. There was no difference in drug 

iron accumulation by increasing excretion via urine 
and or feces, and even it diminishes excess tissue 
iron. As these patients are transfusion-dependent, 
chelation therapy should be administered for a life-
time. Safety, tolerability, and convenience of these 
drugs are essential for compliance, the wellbeing 
and the support of the patients are other accom-
panying factors [3]. The choice of the chelator or 
combination therapies are the most significant fac-
tors in preventing disease-related complications 
[2]. Also, chelators should be tailored to patients re-
garding clinical needs and compliance. The current 
iron-chelating agents are deferoxamine mesylate 
(DFO, Desferal®, Novartis, Switzerland), deferiprone 
(DFP, Ferriprox®, Apotex, Canada), and dispersable 
deferasirox (DFX, Exjade®, Novartis) tablets in trans-
fusion-dependent patients, which have been wide-
ly used since 1984, 2004, and 2007 respectively in 
Turkey [1]. Deferoxamine is given parenterally, yet 
DFP and DFX are given orally. Oral DFX obtained a 
better improvement over parenteral DFO concern-
ing compliance and satisfaction [4].   
Also, there are variable DFX generics in Turkey in re-
cent years. We evaluated the compliance of the DFO, 
DFP, and DFX in patients with beta-thalassemia ma-
jor (βTM), beta-thalassemia intermedia (βTI), and 
sickle cell anemia (SCA). Furthermore, bioequiva-
lent (generic) formulations of dispersible DFX tab-
lets were compared with the original formulation in 
terms of taste and treatment compliance.  

MATERIAL and METHODS 

Hacettepe University Institutional Review Board ap-
proval (No:2020-11-10) and written consent of the 
patients and their parents were obtained. In this 
cross-sectional study, 85 patients were enrolled 
from three different hematology centers in Turkey. 
We included patients with beta-thalassemia major, 
beta-thalassemia intermedia, and sickle cell anemia 
diagnosis who are aged more than seven-years-old. 
Most of the patients were transfusion-dependent 
and using various iron chelators. A written ques-
tionnaire with a list of pre-set questions was applied 
to patients or families to measure patient-reported 
outcomes. Patients’ age, gender, diagnosis, person-
al iron chelator history, current iron chelator thera-
py, and the dose of the drugs were obtained. The 
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compliance between male and female patients (p 
>0.05). Twenty-five patients had a history of use of
DFP therapy, 10 of them were female, and 15 were
male (Table 2). Four patients (16%) noted that the
compliance to DFP was less than 50%, and 9 (36%)
reported drug compliance below 80%. There was
no difference between girls and boys in terms of
deferiprone compliance (p = 0.69). Seventy-five

patients had a history of DFX therapy, 41 of them 
were female, and 34 were male (Table 2). Five pa-
tients (6.7%) noted that the compliance to DFX was 
less than 50%, 17 (22.6%) stated that drug compli-
ance was less than 80%. There was no difference be-
tween girls and boys in terms of deferasirox compli-

ance (p = 0.27)

Patients All patients

n = 85 (%)

Median age at enrollment (years)

  Range 

15

7-42

Gender

  Female

  Male

47 (55%)

38 (45%)

Diagnosis

  βTM

  βTI

  SCA

77 (91%)

7 (8%)

1 (1%)

Previous chelation

  One kind

  Two kind

  Three kind

  Four kind

  Five kind

20 (23.5%)

27 (31.8%)

30 (35.3%)

5 (5.9%)

3 (3.5%)

Table 1. Baseline characteristics of the patients. 

βTM: Beta-thalassemia major, βTI: Beta-thalassemia intermedia, SCA: Sickle cell anemia

Table 2. Comparison of compliance with deferoxamine, deferiprone, and deferasirox in patients. 

Deferoxamine

 (DFO) 

Deferiprone

(DFP) 

Deferasirox

(DFX) 

p value

n = 43 25 75

Compliance n (%) 

  <50 %

  <80 %

8 (18.6%)

16 (37.2%)

4 (16%)

9 (36%)

5 (6.7%)

17 (22.6%)

0.416

0.276
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Currently, a total of 49 patients receiving Exjade, 
while 19 Enferox, 9 Fuarte, 3 Febind, 3 Fesor, and 
9 Ferriprox, except DFO (Table 3). Seven of the pa-
tients were receiving combination therapies, in-
cluding Exjade-Ferriprox in four, Enferox-Ferriprox 
in two, and Febind-Ferriprox in one patient. It was 
found that 39 (47%) patients had compliance prob-
lems due to the dispersible DFX tablet formula-
tions’ taste, except combination therapies. It was 
observed that 18 patients receiving Exjade (36.7%), 
9 patients Enferox (47.3%), 7 patients Fuarte (77.7%), 
Febind 2 (66.6%), and Fesor 3 (100%) did not receive 

their treatment regularly due to chelator taste. Also, 
three patient on Exjade + Ferriprox combination 
and one patient on Ferriprox treatment did not re-
ceive their treatment regularly due to chelator taste. 
There was no statistically significant difference be-
tween the deferoxamine, deferiprone, and defera-
sirox in terms of treatment compliance (p=0.276). 
Besides, there was no statistically significant differ-
ence between dispersible deferasirox original and 
generic formulations concerning compliance prob-
lems due to the chelators’ taste (p=0.088). 

Table 3. Comparison of compliance problems due to the chelators' taste with dispersible deferasirox original and generic 
formulations.  

Exjade* Enferox† Fuarte‡¶ Febind§¶ Fesor||¶ p value

n = 49 19 9 3 3 

Unpleasant taste n (%) 18 (36.7) 9(47.3) 7(77.7) 2 (66.6) 3(100) 0.088

* Novartis, Switzerland;  †ILKO, Turkey; ‡Abdi İbrahim, Turkey; §Farma-Tek, Turkey; ||Sanovel, Turkey; ¶ Fuarte, Febind, and Fesor 
variables were combined in a single group and compared with Exjade and Enferox variables, due to limited case number.

DISCuSSIOn

This study focused on iron chelator preference, 
treatment compliance, and taste of DFX drugs in a 
group of patients mostly with thalassemia and illus-
trated a real-life experience. As with other diseas-
es that require long-term treatment, including pe-
diatric and adolescent patients, compliance could 
be challenging. The studies revealed that patients 
with iron-loading anemias have suboptimal compli-
ance rates to iron-chelating therapy [5]. Estimated 
mean compliance to DFO ranged from 59 to 78 per-
cent, while DFP was ranging from 79 to 98 percent 
[5]. A review of the literature suggests that compli-
ance may be better with oral iron chelator therapy 
[5]. In this study, more than 1/3 of surveyed patients 
noted modest compliance (below 80%) to iron che-
lation therapies, particularly for DFO, DFP. Although 
it seems better than others in compliance with DFX 
treatment, 22.6% of the patients had inadequate 
compliance with DFX. Poor compliance with these 
two drugs might be related to time-consuming and 

parenteral administration of DFO, and three times a 
day oral administration of DFP. A study showed that 
the patients who were receiving DFX reported 90% 
compliance, whereas those receiving DFO reported 
40% [6]. Additionally, a study reported similar and 
high compliance rates between DFP (95%) and DFX 
(97%) in pediatric patients with transfusion-depen-
dent hemoglobinopathies [7]. This survey disclosed 
77.4% of the patients reported more than 80% com-
pliance with DFX, which is low in comparison to the 
published reports. The wide age range of patients 
and the inclusion of patients from regions with dif-
ferent socioeconomic status may have led to this 
result.
Additionally, half of the patients expressed the 
chelator taste caused their compliance problem. 
Particularly DFX and the generics have an unpleas-
ant taste. However, there was no significant dif-
ference between the original drug and generics 
in terms of taste of the formulation and treatment 
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compliance. Tsouana et al. reported that more than 
50% of children had difficulties in taking DFX, com-
monly because of unpleasant taste [8]. However, 
more comprehensive studies, including more pa-
tients, are needed to delineate incompliance due to 
formulation taste. DFX tablets contain lactose and 
sodium lauryl sulfate (SLS) to improve solubility as 
non-active ingredients [9]. In generic drugs of DFX, 
these excipients are also in variable proportions. 
Half of the patients receiving DFX experienced gas-
trointestinal adverse events including, abdominal 
pain, diarrhea, nausea, and vomiting [10,11]. Some of 
the gastrointestinal side effects of DFX may be re-
lated to lactose and SLS content. However, a study 
disclosed that gastrointestinal signs and symptoms 
are not due to lactose intolerance in beta-thalas-
semia patients receiving DFX [12]. Therefore the eti-
ology of these complaints is unknown and remains 
to be explored. Recently, a new film-coated tablet 
of DFX for oral administration was developed. Yet, 
it doesn't contain lactose and SLS in contrast to dis-
persable DFX tablets. Film-coated tablets recipients 

reported better compliance and greater satisfaction 
in comparison to dispersable DFX tablets. Moreover, 
film-coated tablet recipients noted no taste or af-
tertaste of the drug [3]. The limitations of this study 
majorly come from its cross-sectional nature, which 
is based on patient-oriented responses. Also, the 
patients' disease status, duration of previously used 
iron chelator therapy, and reason for switching be-
tween drugs were not addressed. The low number 
of patients using generic drugs may have affected 
the results. Another limitation of the study is that 
the side effects of drugs other than taste, which may 
affect compliance, were not investigated. 
In conclusion, this study draws attention to compli-
ance problems in patients with iron-loading ane-
mias, partly due to the unpleasant taste of DFX. 
Improving patient satisfaction and compliance with 
iron-chelator therapy may reduce complications of 
iron overload. 
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