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ABSTRACT
Background: Thalassemia major patients require frequent blood transfusion
leading to iron overload. Iron overload is characterized by excessive iron
deposition and consequent injury and dysfunction of the heart, liver, anterior
pituitary, pancreas, and joints. Because physiologic mechanisms to excrete iron
are very limited, patients with iron overload and its complications need safe,
effective therapy that is compatible with their coexisting medical conditions.
Current prospective, observational study is done to assess the safety of
deferasirox as an oral iron chelator, with specific reference to rise in serum
creatinine level, alanine aminotransferase level (SGPT), urine albumin level in
50 multi-transfused thalassemia major children receiving deferasirox (DFX)
therapy at registered thalassemia society Raipur, India.
Methods: DFX was administered in an initial dose of 20 mg/kg/day and
increased to a maximum of 40 mg/kg/day. Serum creatinine, alanine
aminotransferase level (SGPT), urine albumin level were estimated in
pretransfusion samples at time of registration and at 3 monthly intervals (4
times). The primary end point of the study was completion of 12 months of
therapy (January 2013 to December 2013).
Results: Prior to DFX therapy the mean serum creatinine, SGPT, urine albumin
of all cases were 0.4617 mg/dl, 20.78 U/L and nil respectively. After 12 months
of DFX therapy of mean dose 38 mg/kg/day, the mean serum creatinine was.
0.4624 mg/dL. SGPT was 20.81 U/L, and urine albumin was nil.
Conclusions: Deferasirox monotherapy has a good safety profile and
effectively chelates total body iron.
Keywords: Deferasirox, Iron chelation, Management, Thalassemia

INTRODUCTION
Iron chelation therapy forms an important part of
treatment for patients receiving red blood cell
transfusions. Iron chelation therapy is a supportive
therapy for chronic anemias, such as β-thalassemia, sickle
cell disease (SCD), and the myelodysplastic syndromes
(MDS). Iron chelators currently available include
desferoxamine, which is administered subcutaneously or
intravenously, and the oral chelators deferiprone and
deferasirox.1
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The reports stated-standard iron chelator, desferoxamine
(DFO), has a safety and efficacy profile established
through many years of clinical use, but the regimen of
prolonged 12 hours subcutaneous infusions, 5-7 days per
week is extremely demanding and can result in poor
adherence, thereby compromising efficacy and
outcomes.2
In 1999, deferiprone (Ferriprox; L1), a three times daily
oral chelating agent, became licensed in Europe and other
regions for the treatment of iron overload. The drug may
be more effective than DFO in chelating cardiac iron. Its
side effects include gastrointestinal symptoms, joint pain,
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liver dysfunction, neutropenia and agranulocytosis.3-5
Because of the risk of agranulocytosis, a weekly
assessment of white blood cell counts is recommended.

way ANOVA test for statistical significance. P <0.05 was
considered statistically significant.
RESULTS

Deferasirox, a convenient, once-daily oral therapy, has
demonstrated good efficacy and acceptable safety in adult
and pediatric patients with wide range of chronic
anemias.6-8 The long half-life of 8-16 hours provides
sustained 24 hour chelation coverage, something that has
previously not been achieved with a single agent. 9,10
Deferasirox (DFX), approved, by FDA in year 2005 is
safe, oral iron chelator. Serum creatinine, alanine
aminotransferase level (SGPT), urine albumin level are
convenient, non-expensive and the most widely used
measure of assessing safety of deferasirox.11,12 We
prospectively assessed serum creatinine, alanine
aminotransferase level (SGPT), urine albumin level in an
enrolled group of multi-transfused thalassemia patients to
evaluate the safety of DFX as an iron chelator.
METHODS
This prospective single arm study was conducted from
January 2013 to December 2013 on 50 multi-transfused
thalassemic patients of age 1-18 years to monitor the
effect of deferasirox on kidneys and liver. This study was
conducted in accordance with good clinical practice
guidelines and was approved by the college ethical
committee. Patient receiving multi-transfusion for
thalassemia major and receiving deferasirox therapy
during January 2013 to December 2013 were included in
our study. Informed consent was obtained in written form
from the patient’s guardian recruited in our study. The
nature of study was discussed with each patient’s
guardian in the manner they understand. Serum
creatinine, alanine aminotransferase level (SGPT), urine
albumin level were estimated in pre-transfused state and
subsequently every 3 months basis. Serum creatinine,
alanine aminotransferase level (SGPT) were determined
by using biochemistry analysis photometric technique
and urine albumin was determined by urine analyser
(Clinitek Siemens).
Patient will receive a single dose of deferasirox at
20-25 mg/kg/day given empty stomach in the morning
and further dose escalation done to a maximum of
40 mg/kg/day according to response. Dose reduction was
done if any side effect was noted or if serum creatinine
level increase to 33% of normal at two consecutive visits.
Dose reduction done or treatment was halted for 15 days
if SGPT level rise 5 times of upper limit of normal at two
consecutive visits or 3+ albuminuria starts in a normal
person. The relevant data were recorded in specified
proforma. The data was compiled in the formats and
subjected to descriptive and statistical analysis. The
primary end point of the trial was to evaluate the
difference in serum creatinine, alanine aminotransferase
level (SGPT), urine albumin level after 12 months of
DFX therapy as compared to baseline values. Data were
presented as mean±SD and variables analysed by one

50 patients were enrolled. 5 were lost to follow up. 45
patients completed the study. In our study, maximum
affected age group of thalassemia requiring iron chelation
therapy is between ages of 0-5 years (20%), 6-10 years
(48.89%), 11-15 years (24.40%) and 16-18 years
(6.67%).
27 males (60%) and 18 females (40%) received regular
transfusion with a mean age of 8.68±3.9 years (3.6-17
years).
The mean serum creatinine levels at different follow-ups
are given in table 1. The mean difference in serum
creatinine level after 3 months is 0.0089±0.121913; after
6 months is 0.0111±0.030765; p-value of after 9 months
is 0.2133±0.122411; p-value and after 12 months is
0.00067±0.124122.
Table 1: Time versus serum creatinine levels (mg/dl).
Groups
Base line
3 months (fu 1)
6 months (fu 2)
9 months (fu 3)
12 months (fu 4)

Mean
0.461778
0.462667
0.462889
0.483111
0.462444

SD
0.097054
0.119305
0.092996
0.107107
0.118055

Variance
0.009419
0.014234
0.008648
0.011472
0.013937

Non significant (p value 0.855) rise in levels of serum creatinine
after one year of deferasirox therapy. Fu denotes follow up.

Table 2: Time versus serum SGPT levels (U/L).
Groups
Base line
3 months (fu 1)
6 months (fu 2)
9 months (fu 3)
12 months (fu 4)

Mean
20.78
20.82
20.83
21.74
20.81

SD
22.78638
21.75409
19.68297
21.65664
24.28767

Variance
0.009419
0.014234
0.008648
0.011472
0.013937

Non significant (p value 0.855) rise in levels of SGPT after one
year of deferasirox therapy. Fu denotes follow up.

Non-significant difference in serum creatinine observed
after 12 months of deferasirox therapy. P-value=074
(>05).
Mean Difference in SGPT level after 3 months is
2.711±18.759; after 6 months is 0.5111±11.537; after 9
months is 1.222±11.492 and after 12 months is
4.311±20.72. Non-significant difference in SGPT
observed after 12 months of deferasirox therapy. Pvalue=074 (>05).
Urine albumin was nil in all cases before, during and
after 12 months of deferasirox therapy.
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46.5% patients (21) had drug compliance of 80-98.8%
and 53.2% (24) had drug compliance of 100%.

In our study dose reduction was done in 2.2% (n=1) cases
due to rapid fall in serum ferritin level.

DISCUSSION

In our study no adverse reaction like GI upset, rashes
were seen. Cappellini MD, et al observed increased
adverse events like GI upset, rashes with doses
20-35 mg/kg these events subsides after temporary
cessation of chelation therapy.19 Merchant R et al reported
very mild adverse events needing temporary cessation of
chelation therapy.18

Thalassemia major patients require frequent blood
transfusion leading to iron overload.13 Excess iron
absorption and transfusional iron intake cause iron
accumulation in the liver, endocrine organs, heart, and
other tissues with severe, life-threatening consequences.
Iron cardiomyopathy is of particular concern, and remains
the leading cause of death in patients with thalassemia
major.14-17 Several serum markers can be used to follow
trends in a patient’s iron status over time. These include
ferritin, serum iron, and non-transferrin bound iron
(NTBI), as well as total iron binding capacity and
transferrin saturation (TSAT). Serum ferritin is the most
frequently used measure as it is inexpensive, widely
available, and reliable, with extensive clinical validation
in monitoring iron status.
Since regular blood transfusion is mainstay of thalassemia
therapy, iron chelation therapy become mandatory when
serum ferritin level crosses 1000 ng/ml. Deferasirox is
commonly used as oral iron chelator among various iron
chelators available. Deferasirox shows significant decline
in serum ferritin level and has good safety profile in
thalassemic children.
Our study was done in registered thalassemia society
Raipur, India. Total 50 patients were registered and
followed over one year study period (January 2013 to
December 2013).
In our study 60% patients were males and mean age group
was found to be 8.6±3.9 years.
Merchant R et al have found 73.3% males as sufferer and
in his study mean affected age group was 15.7±6.8 years
(study population of age 6.5 years to 29 years). 18
In our study 80% patients were on 35-40 mg/kg daily
dose of deferasirox. Mean dose used for iron chelation is
to be 38 mg/kg. Reports of Cappellini MD et al suggested
mean deferasirox dose 21.6±6.4 mg/kg for iron
chelation.19 Similar study of Merchant R et al used
33mg/kg as for iron chelation and 4 patients needed
35mg/kg dose.18 In our study only 2 cases (4.4% cases)
had elevated of ALT levels twice above normal levels
needing dose reduction this indicates that deferasirox is
well tolerated by Indian population. Similarly Cappellini
MD et al observed 1% above stated case.19
In our study only 1 case (2.2%) had elevated of serum
creatinine levels twice above normal levels needing dose
reduction this indicates that deferasirox is well tolerated
by Indian population. Similarly Cappellini MD, et al
observed 8.8% such cases and Merchant R et al observed
0% such cases.18-19

CONCLUSION
In conclusion, we state that our findings underline the
importance of regular monitoring of serum creatinine,
alanine aminotransferase level (SGPT), urine albumin
levels in thalassemia patients treated with deferasirox.
Dose reduction should be done if any side effect noted or
if serum ferritin fall below 500 ng/ml. Dose reduction of
therapy done or treatment is halted for 15 day if serum
creatinine level increase to 33% of normal at two
consecutive visits or if SGPT level rise 5 times of upper
limit of normal at two consecutive visits or if 3+
albuminuria starts in a normal person. Iron chelation
therapy and regular monitoring of serum creatinine,
alanine aminotransferase level (SGPT), urine albumin
levels if done concurrently with blood transfusion
decrease the risk of morbidity and mortality due to iron
overload in thalassemia. Deferasirox monotherapy has a
good safety profile in pediatric age group. Our results
should serve as a benchmark for using DFX chelation
therapy in heavily iron overloaded Indian thalassemia
major children.
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