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Efficacy and Safety of Deferasirox in Pediatric Patients of Thalassemia at

a Tertiary Care Teaching Hospital

Abstract

Objective: To evaluate efficacy, safety and utilization pattern of deferasirox in paediatric patients of
transfusion dependant § Thalassemia Major at a tertiary care teaching hospital in Gujarat. Materials
and Methods: This observational, prospective-retrospective, single centre, continuous study was
conducted in a tertiary care teaching hospital among paediatric patients of transfusion dependent
B Thalassemia Major. Patients treated with deferasirox for not more than 12 weeks were enrolled.
Details of blood transfusions, relevant investigations performed every 3 weeks and 3 months and
drugs used were recorded in a pretested case record form. Parents were provided with a diary to
record the details of ADRs. Data were analyzed for demographic characteristics, number and mean
volume of blood transfusions, changes in serum ferritin and iron levels, number and types of ADRs
and progression, causality, severity and preventability of ADRs. Results: Of the 60 patients enrolled,
one patient was lost to follow up and four withdrew their consent. Of the remaining 55 patients,
36 were boys and 19 were girls (mean age: 6 + 3.14 years), including patients of 1-3 years (11),
4-6 years (24), 7-10 years (12) and 11-12 years (8). Thirty six patients were born of consanguineous
marriages. Adherence to blood transfusion guidelines and deferasirox prescribing and administration
guidelines was observed. A serial and significant decrease in mean serum ferritin and serum iron
at 3 weeks and 3 months with deferasirox treatment was observed in all age groups except that of
11-12 years. A total of 117 ADRs were observed in 52 patients from 19498 doses, most common being
diarrhea (24), raised serum creatinine (15), raised hepatic enzymes (14), abdominal pain (14) and
rashes (14). A reduction in dose was required in 32 cases, while a temporary stoppage was indicated
in 41 cases. Deferasirox was the possible and probable cause of 65 and 51 ADRs respectively as
assessed by WHO-UMC scale. Majority of ADRs were definitely preventable and mild in nature.
Conclusion: § Thalassemia Major is more common in males. A rational prescribing of deferasirox
was observed. Deferasirox effectively reduced serum ferritin and serum iron levels in these patients.
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facioskeletal changes due to increased
hemolysis  of defective red blood
cells (RBCs). Blood transfusion (BT)
remains the first-line treatment in these
patients. It improves anemia and suppresses
ineffective erythropoiesis. One unit of
blood contains approximately 200-250 mg
of elemental iron,™ and it can cause iron
overload when transfused repeatedly.
The excess iron gets deposited in various
tissues of body. Transfusion-related iron
overload has been associated with various
complications, for example, growth

Introduction

Thalassemia is a heterogeneous group of
autosomal recessive disorders, leading
to a reduced synthesis of globin chains
required for hemoglobin synthesis. Clinical
manifestations depend on the extent to
which the synthesis of the affected globin
chain is impaired, altered synthesis of other
globin chains, and coinheritance of other
abnormal globin alleles.!"!

An estimated 80-90 million people
worldwide carry the B thalassemia trait.l!

B thalassemia is the most common single
gene disorder in India,! with nearly
36 million people carrying the responsible
gene. Thalassemia major is the severe
form of  thalassemia characterized by
severe anemia, hepatosplenomegaly, and
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retardation, endocrinal abnormalities, and
cardiac failure.!”) To prevent complications
of iron overload, iron chelating therapy is
recommended for these patients.

Iron chelators remove excess of iron
from the body by forming nontoxic,
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stable, and water soluble complexes. Desferrioxamine
and deferiprone, the conventional iron chelators, require
frequent administration due to their short plasma half-lives.
Deferasirox is a new iron chelator, which requires once a
day oral administration. However, limited data regarding
efficacy and safety of this drug in Indian population are
available. Hence, the present study evaluates the efficacy,
safety, utilization pattern, and tolerability of deferasirox in
pediatric patients with transfusion-dependent 3 thalassemia
major. The information obtained from the study could
prove useful to recommend modifications, if any, in the
management of iron overload in these patients.

Subjects and Methods

This was a single-center observational,
prospective-retrospective, continuous study carried out at
the thalassemia clinic and pediatric wards of a tertiary care
hospital. Approval for conduct of the study was obtained
from the Institutional Ethics Committee (Reg. No.. EC/
Approval/40/12) and the Head of Department of Paediatrics.
Transfusion-dependent pediatric patients of [ thalassemia
major, who were prescribed deferasirox for not more than
past 3 months, were enrolled over a 9-month period. Patients
with nontransfusion hemosiderosis, those whose parents/
guardians did not consent to participate, and patients who
did not assent for the study were excluded from the study.
The enrolled patients were evaluated every 3 weeks for
1 year. Relevant laboratory investigations were carried out at
3 weeks and 3 monthly thereafter. Efficacy of deferasirox was
evaluated by analyzing changes in serum ferritin and serum
iron levels. Safety and tolerability of the drug were evaluated
by monitoring of adverse drug reactions (ADRs) including
changes in complete blood count, renal function tests, and
liver function tests. In addition, parents were provided a diary
to record any ADR observed by them. Data of each patient
were recorded in a pretested case record form and analyzed
for demographic characteristics, details of BTs, and changes
in serum ferritin and serum iron levels. The number, type,
progression, causality, severity, and preventability of observed
ADRs were also evaluated. Causality of ADRs was assessed
using WHO-Uppsala Monitoring Centre (UMC) Scale and
Naranjo’s algorithm. Severity of ADRs was assessed by
modified Hartwig and Siegel scale. Modified Schumock and
Thorton criteria were used to assess preventability of ADRs.
Paired Student’s #-test, unpaired Student’s #-test, Pearson’s
R-test, and one-way ANOVA test were used for statistical
analysis. IBM SPSS Statistics (version 20, IBM Corp., NY)
and GraphPad InStat (version 3.10, San Diego, U.S.A.) were
used for statistical analysis.

Results

A total 10,980 pediatric patients were admitted annually to
this tertiary care hospital. Of these, 44 patients were newly
diagnosed to suffer from P thalassemia major, accounting
for an incidence of approximately 4% of [ thalassemia

major in this population. A total of sixty patients were
enrolled. One patient was lost to follow-up, while four
patients withdrew their consent from the study. Relevant
data of remaining 55 patients (accounting for 330 follow-up
visits) were recorded, which included retrospective data of
3 months from 15 patients.

Of the 55 patients, 36 were males and 19 were
females (male:female ratio of 1.89:1). Mean age of these
patients was 6.0 + 3.14 years and most patients (n = 24,
43.6%) belonged to the age group of 4-6 years [Figure 1].
Of the 55 patients, majority (n = 40) belonged to
Devipujak (n = 13), Muslim (» = 9), Sindhi (n = 6),
Chamar (n = 6), and Kshatriya (» = 6) communities.
Thirty-six patients (65.4%) were born of consanguineous
marriage. Majority of the patients (n = 46, 83.6%)
were diagnosed with B thalassemia major between the
age of 6 and 12 months; the mean age at diagnosis
was 14.05 + 9.8 months. Left ventricular ejection
fraction (LVEF) was normal in 46 patients at baseline as well
as at the end of the study. Low LVEF was detected in nine
cases (16.3%) at baseline (mean LVEF of 49.8% + 2.08%).
A significant improvement in mean LVEF as compared
to baseline was observed in these cases at the end of the
study (mean LVEF of 50.77% =+ 2.22%; P < 0.0001).

All the enrolled patients received packed cell volume (PCV)
BTs. The patients received a total of 956 BTs during the
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Figure 1: Age and gender distribution of children with g thalassemia major
reporting at a tertiary care teaching hospital (n = 55)

Table 1: Mean number and volume of blood transfused
in children with p-thalassemia major at a tertiary care
teaching hospital (n=55)

Age (years) packed cell Mean volume
volume administered (units) transfused during
Before During study period (ml)
enrolment study period
1-3 18.248.7 18.2+2.8 3727.2+286.6
4-6 51.3+17.7 17.1+1.3 4287.5+403.5*
7-10 81.5+20.9 17£1.1 5050+818.5*
11-12 118.1+16.9 17.3+1.7 5443.7+£269.1*

*Values significant as compared to the age group of 1-3 years (P<0.05)
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study period (an average of 1.93 BTs per patient per month).
The mean volume of blood transfused was significantly
lower in patients of all age group of 1-3 years as compared
to other age groups (P < 0.05) [Table 1]. Adherence to BT
guidelines (Indian Academy of Paediatrics [IAP], 2006)
was observed in both splenectomized (rn = 9) (mean volume
of 4444.4 + 1210.7 ml; an average of 131.8 ml/kg/year)
and nonsplenectomized patients (n = 46) (mean volume of
4345.4 £ 1673.4 ml; an average of 180.3 ml/kg/year).

It was observed that all patients (baseline mean serum ferritin
level of 2818 + 879.6 ng/ml) were prescribed deferasirox,
once a day in varying doses (20, 25 or 30 mg/kg/day); the
dose was determined based on the serum ferritin levels.
A total of 19,498 doses of deferasirox were administered
orally over an average duration of 11.7 months during the
entire study period. Deferasirox was prescribed by brand
name “Asunra®’ and dispensed as dispersible tablets and
supplied free of cost from the hospital pharmacy. The IAP
guidelines (IAP, 2006) for administration of deferasirox
were adhered to in a majority of patients (n = 40, 72.7%).
However, these were not complied within twenty incidents
in fifteen patients. In these cases, the drug was administered
either with food (» = 14) or without proper dispersion
in water or orange juice (n = 6). A change in dose of
deferasirox was required in 57 ADRs. This included
25 cases, where dose was increased to improve iron
chelation, while in 32 cases, a reduction in the dose was
required due to occurrence of ADRs. Drug was temporarily
stopped in 41 cases due to raised serum creatinine or liver
enzymes. Mean baseline dose of deferasirox was lower in
patients of age group of 1-3 years as compared to other age
groups (P < 0.05). A significant increase in the mean dose
of deferasirox was observed at 9 and 12 months in the age
group of 1-3 years as compared to baseline (P < 0.05).
Similarly, a significant increase in the mean dose of
deferasirox as compared to baseline was observed at all
follow-up visits, except at 3 weeks in the age group of
4-6 years (P < 0.05). A significant increase in mean dose
of deferasirox at 3 months was observed in age group of
4-6 years as compared to that at 3 weeks (P < 0.05). Mean
doses of deferasirox prescribed in other age groups were
similar throughout the study [Table 2].

Serum ferritin levels were analyzed in 52 patients
(baseline data of three patients were not available). The

baseline mean serum ferritin levels were significantly higher
in age groups of 7-10 years and 11-12 years as compared to
the age group of 1-3 years (P < 0.05). A serial and significant
decrease in mean serum ferritin levels was observed in
all age groups during the study period, after initiation of
deferasirox (P < 0.05), except in the first two follow-ups
in the age group of 11-12 years [Table 3]. A significant
decrease in serum ferritin levels was observed in all age
groups at the end of 1 year of treatment with deferasirox.

Serum iron levels were analyzed in 52 patients (three patients
were excluded as described earlier). The baseline mean serum
iron level was higher in patients of age groups of 46 years and
7-10 years as compared to age group of 1-3 years (P < 0.05).
A serial and significant decrease in mean serum iron was
observed in all age groups at all follow-ups after initiation of
deferasirox (P < 0.05), during the study period except in the
first two follow-up in the age group of 11-12 years. The mean
serum iron levels were significantly lower at the end of the
study period, in all age groups [Table 4].

A significant negative correlation was observed between
mean dose of deferasirox and mean reduction in serum
ferritin (r = —0.941, P = 0.005) and between mean dose of
deferasirox and mean serum iron (» = —0.931, P = 0.006)
in age group of 1-3 years. Similarly, a significant negative
correlation was observed between mean dose of deferasirox
and mean serum iron (» = —0.835, P = 0.03) in age group
of 4-6 years. No significant correlation was observed
between mean dose of deferasirox and mean serum ferritin
in age groups of 4-6 years (r = —0.770, P = 0.07) and
7-10 years (r = —0.718, P = 0.1). No significant correlation
was observed between mean dose of deferasirox and
mean serum iron in age group of 7—10 years (r = —0.738,
P =0.09). In the age group of 11-12 years, a positive but
nonsignificant correlation was observed between mean
dose of deferasirox and mean serum ferritin (» = 0.746,
P = 0.08) and the mean dose of deferasirox and mean
serum iron (» = 0.756, P = 0.08).

Adverse drug reactions

A total of 117 ADRs were observed during the study. These
patients received a total of 19,498 doses (in 55 patients)
of deferasirox during the study period. Most common
ADRs observed were diarrthea (n = 24), raised serum
creatinine (n = 15), raised hepatic enzymes (n = 14),

Table 2: Mean prescribed dose of deferasirox in children with f§ thalassemia major at tertiary care teaching
hospital (#=55)

Age group Mean dose of deferasirox (mg/kg/day)

(years) Baseline First follow-up Second follow-up Third follow-up Fourth follow-up Fifth follow-up
(3 weeks) (3 months) (6 months) (9 months) (12 months)

1-3 (n=11) 21.8+2.5 23.1£2.5 23.1£2.5 23.1£2.5 25+3.1 26.3+£3.2

4-6 (n=24) 247743 4%* 25.4+2.9 27+2.9% 26.8+2.8% 27.5+2.9% 2742.9*

7-10 (n=12) 26.2+3.1%* 27+3.3 27.542.6 27+2.5 27.9+2.5 27.54£2.6

11-12 (n=8) 27.5+2.6%* 28.1+2.5 28.7+2.3 27.542.6 26.8+2.5 26.8+3.7

*Value significant as compared to baseline (P<0.05), **Value significant as compared to the baseline value of age group of 1-3 years (P<0.05)
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Table 3: Mean serum ferritin in children with f thalassemia major following treatment with deferasirox (n=55)

Age group Mean serum ferritin (ng/ml)

(years) Baseline First follow-up Second follow-up Third follow-up Fourth follow-up  Fifth follow-up
(3 weeks) (3 months) (6 months) (9 months) (12 months)

1-3 (n=10) 2204.8+432.4 2092.6+440.5* 1955.84+420.9*# 1823.94396.6%# 1675.1+387.6% 1510.6+£343.5%#

4-6 (n=23) 2816.2+1017.5 2726+983.6* 2613.6+946.1** 2391.44+903*# 2177.4+891.8%* 1937.4+848.8*"

7-10 (n=12) 3096.1+£813%* 3038.5+£796.9* 2891+780.1%** 2689.2+755.7*# 2458.9+£756.5%# 2271.7£723%#

11-12 (n=7) 3159.54£257%%* 3131.1+£257.3 3018+262 2838+282.7*" 2636.2+245.7** 2416.1+£220%*

*Value significant as compared to baseline (P<0.05), “Value significant as compared to previous follow up (P<0.05), **Value significant as

compared to the baseline value of age group of 1-3 year (P<0.05)

Table 4: Mean serum iron in children with f thalassemia major following treatment with deferasirox (n=55)

Age group Mean serum iron level (ug/ml)

(years) Baseline First follow-up Second follow-up Third follow-up Fourth follow-up Fifth follow-up
(3 weeks) (3 months) (6 months) (9 months) (12 months)

1-3 (n=10) 139.8+£7.3 134.4+6.9* 128.2+7.7%# 117.74+6.4%* 108.2+4.8%# 1014£5.7*"

4-6 (n=23) 151.5€14.3** 146.4+13.5* 137.9412.6%# 129411.1*# 120.5£10.6** 111.5¢10.7%#

7-10 (n=12) 162.5+15.6%* 155.7€13* 149.2+£14.3*# 141£12.1%# 128.6+9.8%*" 115.9+6.7*#

11-12 (n=7) 145.444.4 143+7.4 139.7+8.4 130.5+8.4%# 121.5+8.9%# 110.8+6.5%#

*Value significant as compared to baseline (P<0.05), “Value significant as compared to previous follow up (P<0.05), **Value significant

compared to age group of 1-3 year (P<0.05)

abdominal pain (n = 14), and rashes (n = 14) [Figure 2].
No abnormalities were observed on ophthalmological
examination at baseline and at end of the study.

A total of seven ADRs were observed from 2100
doses of 20 mg/kg/day. Fifty-nine ADRs were reported
from 9460 doses of 25 mg/kg/day and 51 ADRs from 7938
doses of 30 mg/kg/day of deferasirox. A positive correlation
was observed between number of doses prescribed and
percentage of ADRs observed (correlation coefficient
[#] = 0.998, P = 0.03) [Figure 3].

Types of ADRs observed were assessed based on available
information on the safety of drug from clinical trials,
postmarketing surveillance, and other studies. Majority of
the ADRs observed were augmented (Type A) (n = 71,
60.6%), followed by bizarre (Type B) (n = 37, 31.6%)
and chronic (Type C) (n = 8, 6.8%) [Table 5]. Tonsillitis
occurring in one patient was not assessable due to the lack
of adequate information.

Hospitalization was required in 34 cases including 12 cases
with raised serum creatinine level, ten cases with raised
hepatic enzymes, seven cases of diarrhea, two cases
of bloody diarrhea, and three cases of jaundice. These
ADRs recovered with supportive treatment and temporary
stoppage of the drug for a mean duration of 18 + 8.2 days.
Drug withdrawal was also indicated in seven cases of
thrombocytopenia. The dose of deferasirox was reduced
in 32 cases, to reduce the severity of ADRs. These ADRs
also subsided following temporary modification of dose of
deferasirox.

Deferasirox was the probable cause in 51 ADRs, while a
possible cause in 65 ADRs as assessed by the WHO-UMC
scale. Causality of deferasirox was unclassifiable in one

case of tonsillitis. As per the Naranjo’s score, deferasirox
was the probable cause in sixty ADRs, while a possible
causal relation with the drug was found in 57 ADRs
including one case of tonsillitis [Table 6].

Majority of ADRs (n = 83, 70.9%) were mild
(severity level of 1 and 2) in nature, while 34 ADRs
(29.1%) were of moderate severity (severity level of
3 and 4b) as assessed by the modified Hartwig and
Siegel scale. Preventability of ADRs was assessed by
modified Schumock and Thornton criteria. From a total of
117 ADRs, 110 (94.1%) ADRs were definitely preventable,
while 7 (5.9%) ADRs were probably preventable.

Discussion

Thalassemia, a heterogeneous group of inherited disorders
of hemoglobin synthesis, is the world’s most common
monogenic diseases. An estimated 80-90 million people
in the world carry the beta thalassemia trait.! The
disease is also common in India with approximately
10,000-12,000 children born every year with {3 thalassemia
major.®) India contributes to approximately 10% of
the global disease burden.”! Defective production of
B globin chains in P thalassemia leads to an increased
production of o globin chains. These globin chains get
precipitated in RBCs, leading to extensive hemolysis and
anemia. Resultant hypoxia and increased erythropoietin
production cause expansion of ineffective erythroid
mass. Definitive treatment of thalassemia includes bone
marrow transplantation and gene therapy, both of which
are expensive. In resource-limited settings, repeated BTs
remain the mainstay of management. However, repeated
BTs lead to iron overload and deposition of iron in various
tissues of the body.!'” Iron overload is associated with a
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variety of complications affecting skeletal, cardiovascular, patients suffering from thalassemia.l'! To prevent these
hepatobiliary, and endocrine systems. Hepatotoxicity due complications, iron chelation therapy is now recommended
to iron overload is one of the leading causes of death in
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Figure 3: Correlation between number of doses of deferasirox and percent
Figure 2: Adverse drug reactions observed with deferasirox in children with adverse drug reactions observed (r = 0.998, P = 0.03) in B thalassemic
B thalassemia major at a tertiary care teaching hospital in India children reporting at a tertiary care teaching hospital in India (n = 55)
Table 5: Adverse drug reactions observed with deferasirox in f thalassemic children (n=116)*
ADRs Types of ADRs
Augmented (%) Bizarre (%) Chronic (%)
Diarrhea (n=24) 24 0 0
Raised creatinine level (n=15) 15 0 0
Raised hepatic enzymes (n=14) 9 0 5
Abdominal pain (n=14) 14 0 0
Rashes (n=14) 0 14 0
Rashes with itching (n=10) 0 10 0
Thrombocytopenia (n=7) 7 0 0
Burning of throat (n=5) 0 5 0
Arthralgia (n=4) 0 4 0
Fever (n=4) 0 4 0
Jaundice (n=3) 0 0 3
Diarrhea with blood (n=2) 2 0 0
Total ADRs (n=116) 71 (60.6) 37(31.6) 8 (6.8)

*One ADR was not assessable due to inadequate information. ADRs — Adverse drug reactions

Table 6: Causality assessment of adverse drug reactions observed with deferasirox in -thalassemic pediatric patients
at Tertiary Care Teaching Hospital in India (n=116)*

ADRs (number of cases) WHO-UMC scale Naranjo’s score
Probable Possible Probable Possible

Diarrhea (n=24) 7 17 10 14
Raised creatinine level (n=15) 15 0 15 0
Raised hepatic enzymes (n=14) 13 1 11 3
Abdominal pain (n=14) 4 10 2 12
Rashes (n=14) 3 11 9 5
Rashes with itching (n=10) 4 6 5 5
Thrombocytopenia (n=7) 2 5 6 1
Burning of throat (n=5) 1 4 0 5
Arthralgia (n=4) 0 4 0 4
Fever (n=4) 0 4 0 4
Jaundice (n=3) 0 3 0 3
Diarrhea with blood (n=2) 2 0 2 0

*Causality of one ADR was unclassifiable due to inadequate information as per WHO-UMC scale. ADRs — Adverse drug reactions;
UMC - Uppsala Monitoring Centre
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and routinely prescribed to
thalassemic patients.!'

transfusion-dependent

Conventional iron chelators, i.e., desferioxamine and
deferiprone, are effective in reducing iron overload.
However, these drugs, owing to a shorter half-life, require
frequent administration. Furthermore, desferioxamine
administered by intravenous or subcutaneous route causes
discomfort and affects patient compliance. Deferasirox
is a newer iron chelator, effective orally. The drug
requires once-daily administration. Efficacy and safety of
deferasirox in children have been reported to be similar
to that in adults.'¥) However, data regarding efficacy and
safety of this drug in Indian population are yet lacking.
Hence, the present study was conducted to evaluate the
utilization pattern, efficacy, safety, and tolerability of
deferasirox in transfusion-dependent pediatric patients of
B thalassemia.

During the study period, 10,980 pediatric patients were
admitted annually at the study center. The prevalence
of [ thalassemia major in these patients was found
to be about 4%. In the 55 patients enrolled, a male
preponderance  (65.45%) was observed. A  similar
preponderance of males (69.5%) was observed in
studies conducted at Orissa, Indial'¥ and at Faisalabad,
Pakistan (65.66%).'! The reason for male gender dominance
in this disease has not been documented. However, in our
study, this could be due to deep-rooted gender bias in favor
of male child in India among parents. The parents are
known to seek medical care more frequently and are willing
to spend more for care of the male child.'"® Hence, whether
this observation reflects a true male preponderance of the
disease requires further evaluation.

Majority of patients in the present study were diagnosed with
thalassemia major between the ages of 6 and 12 months,
with a mean age at diagnosis of 14.05 + 9.8 months. These
findings are comparable to the observations made by Nigam
et al." who reported a mean age at diagnosis of thalassemia
patients in Gujarat to be 12.7 months. Availability of
advanced diagnostic techniques, media attention, increased
awareness, and better access to healthcare has helped screen
and diagnose this disease at an early age.

In the present study, a history of consanguineous marriage
in parents was evident in nearly 65% patients. These
patients belonged to Devipujak (23.6%), Muslim (16.3%),
Sindhi (10.9%), and Chamar (10.9%) castes. Higher
prevalence of thalassemia major in Muslim, Sindhi, Devipujak,
Liana, and Chamar communities has been reported by other
researchers too.' Practice of consanguineous marriages in
these communities may be a major factor responsible for
higher prevalence of thalassemia in these communities. An
increased awareness of the consequences of consanguineous
marriage and premarital and preconception screening for
thalassemia trait should be encouraged to reduce the risk of
thalassemia major in the offspring.

In the present study, a low LVEF was observed in about
16% patients at the time of enrolment. Patients of
[ thalassemia are prone to develop high-output cardiac
failure due to prolonged tissue hypoxia secondary to
chronic anemia, presence of hemoglobin F, and low
levels of 2, 3-bisphosphoglycerate in the transfused
blood."! Furthermore, repeated BTs in these patients lead
to a large amount of free iron in plasma which can enter
the cardiac myocytes, lead to peroxidative damage and
myocyte apoptosis,'” and worse the cardiac function.
However, a significant improvement in the mean LVEF
was observed in patients showing subnormal LVEF at the
time of initiation of deferasirox. Here, further deterioration
of cardiac function was probably prevented by effective
iron chelation. Studies conducted by Wood” and Pennell
et al®V have shown that LVEF of patients treated with
deferasirox remained stable over a period of 2 years.

In the present study, each patient received an average
of 1.5 units of PCV per month. Nonsplenectomized
patients received an average 180.3 ml/kg/year of
PCV and splenectomized patients received an average
131.8 ml/kg/year of PCV. This was in accordance with
IAP guidelines, which recommends that patient of
[ thalassemia major should receive 15-18 units of PCV,
at the rate of 10-15 ml/kg annually. The volume to be
transfused is 180 ml/kg/year of PCV in nonsplenectomized
patients and 133 ml/kg/year in splenectomized patients.

In the present study, the mean serum ferritin level was
detected to be significantly higher in patients of 7-10 and
11-12 years as compared to that in patients of 1-3 years
at baseline. Mean serum iron level at baseline was also
significantly higher in the higher age groups as compared to
the age group of 1-3 years. Higher mean serum ferritin and
serum iron levels in these patients could have been because
of a higher number of BTs received in these patients
before enrolment. With deferasirox treatment, a serial and
significant decrease in mean serum ferritin and mean serum
iron levels were observed in all age groups. Furthermore,
a significant negative correlation was observed between the
mean dose of deferasirox prescribed and the mean serum
ferritin and mean serum iron levels. These findings suggest
that deferasirox effectively reduced iron overload. A phase
IIT study also showed a significant decrease in serum ferritin
levels (mean reduction of 1137 + 453 ng/ml) with deferasirox
treatment (30 mg/kg/day) in 296 transfusion-dependent 3
thalassemia patients over a period of 1 year. In the same
study, serum ferritin levels were stabilized at 20 mg/kg/day
of deferasirox.!"! Pennell et al. also reported a median
reduction of 1048 ng/ml in serum ferritin from baseline
over 1 vyear in transfusion-dependent [} thalassemic
children after treatment with deferasirox at doses of
20-30 mg/kg/day.*

In the present study, all patients received deferasirox in
doses ranging from 20 to 30 mg/kg/day. While adherence to
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drug administration guidelinest*! was observed in majority
of the patients, concomitant use of food and improper
dispersion of deferasirox was observed in 27.3% patients.
This can be avoided by education of patients and caretakers
regarding proper administration of deferasirox.

In the present study, the mean number of BTs received was
higher in age groups of more than 3 years at baseline as
compared to children aged 1-3 years. A significantly higher
mean dose of deferasirox was prescribed to patients in
higher age groups at baseline as compared to those aged
1-3 years. Furthermore, in each age group, the mean dose
of deferasirox prescribed at the end of study period was
significantly higher as compared to that at the baseline.
The number of BT increases with age of the patient. This
also increases iron overload proportionately. Hence, the
requirement of a higher dose of deferasirox in these age
groups was justified. An increment in dose of deferasirox
was employed in patients of 1-3 years and 46 years to
reduce iron overload and achieve target serum ferritin
levels. High-serum ferritin levels require dose increment
in older children; however, this was not observed in the
present study.

ADRs were observed in nearly 95% patients. Higher
incidence of ADRs in these patients can be attributed to
the prolonged and continuous use of deferasirox. A positive
correlation between the dose of deferasirox prescribed
and the number of ADRs observed per dose was present.
Taher et al. have also reported a higher incidence of
ADRs in patients receiving 30 mg/kg/day deferasirox as
compared to those receiving a daily dose of 20 mg/kg.*
Most common ADR in the present study was diarrhea
with or without blood (22.2%). Diarrhea was reported as
the most common ADR with deferasirox in two phase II
clinical trials and reported incidence of diarrhea in these
studies (27% and 30%) was similar to that observed in
the current study.? Diarrhea in these patients can be
because of a faulty drug administration technique causing
improper drug dispersion.'! In the present study, a history
of nonadherence to deferasirox administration guidelines
was present in more than 50% cases of diarrhea in the
form of either inadequate dispersion of deferasirox tablet
or concomitant use of food. Emphasis should therefore
be laid on educating the patient/caretakers at each visit to
ensure better drug compliance and to reduce the incidence
of adverse reactions such as diarrhea.

Other common ADRs in the present study were rashes
with or without itching (20.5%), raised serum creatinine
level (12.8%), raised transminase levels (11.9%), and
abdominal pain (11.9%). Raised serum creatinine (38%)
and skin rash (10.8%) were the common ADRs reported
with deferasirox by some authors.!'*! A phase II trial has
reported a higher incidence of abdominal pain (20%),
raised transaminase level (20%), and tonsillitis (15%)
with deferasirox.”! However, the incidence of these ADRs

was comparatively less in the present study which may be
because of the smaller sample size. Thrombocytopenia (6%),
burning of throat (4.2%), arthralgia (3.4%), fever (3.4%),
jaundice (2.5%), and tonsillitis (0.8%) were the other
ADRs observed in the present study.

In the present study, 60% ADRs required a temporary
withdrawal or reduction in the dose of deferasirox. These
ADRs included diarrhea with or without blood, raised
serum creatinine level, raised serum transaminase level,
abdominal pain, and thrombocytopenia. Most of the
observed ADRs were augmented (Type A) reactions. The
suspect bizarre (Type B) reactions observed in the present
study included rashes, burning throat, arthralgia, fever,
and tonsillitis are unrelated to the pharmacological action
of the deferasirox. Bizarre reactions reported in other
studies include fever, arthralgia, nasopharyngitis, and rash.
Pennell et al. reported that fever and arthralgia accounted
for 3.5% and 2.9% of all ADRs with deferasirox,
respectively.??! Wood et al. reported that patients treated
with this drug suffered from nasopharyngitis®’ and
this accounts for 7.4% for all ADRs reported in these
patients. Raised hepatic enzyme (serum transaminase) and
jaundice, observed in nearly 31% patients in the present
study, were chronic (Type C) reactions. Deferasirox is
primarily metabolized through phase II conjugation in the
liver. This may be responsible for hepatic injury due to
this drug.®

Hospitalization was required in 29% cases of ADRs in
the present study, which included raised serum creatinine,
raised transaminase, diarthea with or without blood,
and jaundice. These ADRs recovered with supportive
treatment and temporary withdrawal of the drug for a
mean duration of 18 + 8.2 days. Cappellini ef al. had also
reported diarrhea, raised serum creatinine, and raised serum
transaminase as the most common dose-dependent ADRs
with deferasirox which require temporary withdrawal of
drug.'¥! Majority (94.1%) of ADRs observed were definitely
preventable. These observations suggest that deferasirox was
well tolerated and relatively safe in transfusion-dependent
pediatric patients of thalassemia. Majority of the ADRs
were reported with higher doses of deferasirox, suggesting
the need for routine monitoring of serum ferritin and
maintaining the patients on lowest effective dose possible.
An awareness among prescribers about ADRs of deferasirox
and frequent monitoring of serum ferritin and serum
iron levels as a guide to determine its dose is required to
improve tolerability of this important and necessary drug.

Conclusion

P thalassemia major is more common in males in this
study. An improved awareness regarding consequences
of consanguineous marriage, importance of prenatal
screening of thalassemia trait, and genetic counseling
of couples affected with thalassemia trait is needed.
A significant decrease in the mean serum ferritin
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and serum iron levels in all age groups along with
maintenance of cardiac function within normal limits
is observed with deferasirox treatment. Deferasirox
is relatively well tolerated among these patients.
Deferasirox is least tolerated in the dose of 30 mg/kg/day.
Periodic monitoring of laboratory and clinical parameters
along with suitable dose modification can help optimize
the drug therapy and improve the safety of this drug.
Caution should be exercised for the right method of drug
administration to improve efficacy and minimize ADRs
due to deferasirox.
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