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Abstract

Background: Despite the proven benefits of iron chelation therapy (ICT) in the management of chronic iron
overload and related complications, compliance to long-term ICT is challenging. Results from the ECLIPSE study, an
open-label, randomized, multicenter, 2-arm, phase 2 study evaluated the safety of deferasirox dispersible tablet and
film-coated tablet (FCT) formulations in patients with transfusion-dependent thalassemia (TDT) or very low, low, or
intermediate risk myelodysplastic syndrome (MDS) treated over 24 weeks.

Methods: The aim of the current study (a 2-year, open-label, multicenter, single-arm, phase 3 study) is to evaluate
the long-term safety and efficacy of deferasirox FCT in a subset of patients with TDT or lower/intermediate-risk MDS
treated for 2 years after the completion of 24 weeks of treatment with deferasirox in the ECLIPSE phase 2 study.

Results: Of 53 patients enrolled, 34 (64.2%) completed treatment and study. Adverse events (AEs) reported in

most patients (~70%) were of mild to moderate severity. Headache and diarrhea were the most frequently (> 25%)
reported AEs. None of the serious AEs (including 1 death) were considered treatment related. No new safety signal
was identified, and long-term safety of deferasirox FCT was consistent with the known safety profile of deferasirox. No
major concerns associated with gastrointestinal tolerability, renal safety, or hematological abnormalities (thrombocy-
topenia/neutropenia) were reported during the 2 years. Patients receiving deferasirox FCT had a treatment compli-
ance (by pill count) of ~90% and persistence (continuous use for > 30 days) of >95%. Reduction in serum ferritin level
was almost consistent starting from week 2 across all post-baseline time points (relative reduction: month 6, 19%;
month 12, 29%).
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Conclusions: The results from this 2-year interventional study suggest that the recommended dosing of deferasirox
FCT, with better tolerability, palatability, and compliance, offers a favorable option of ICT for long-term management
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Introduction

Iron overload in chronic anemias represents a serious
consequence of impaired hematopoiesis and repeated
blood transfusions leading to end-organ damage, reduced
quality of life, and decreased survival. Iron chelation
therapy (ICT) can be a life-long requirement in chronic
transfusion-dependent refractory anemias, including
[B-thalassemia, sickle-cell disease, and myelodysplastic
syndrome (MDS) [1, 2]. Despite the proven benefit of
ICT, patient compliance to long-term ICT is challeng-
ing [3]. Compliance with ICT is reported to influence
the frequency and severity of iron overload—-related com-
plications [4—6], and a substantial increase in morbid-
ity, mortality, and treatment cost has been seen among
patients who are non-compliant to ICT [7].

Currently, 3 main iron chelators are available for clini-
cal use: deferoxamine, deferiprone, and deferasirox. Par-
enterally administered deferoxamine was the mainstay
of chelation therapy until the availability of oral chela-
tors in 2005 [8]. Once-daily oral administration of def-
erasirox dispersible tablet (DT) formulation presented
a better option, with greater compliance and quality of
life over parenteral deferoxamine [9]. Currently, there
are no direct comparison studies for the 2 oral chela-
tors; however, once-daily simpler use of deferasirox has
been projected to be a more cost-effective option than
the thrice-daily administration of oral deferiprone in
the management of long-term complications [7, 10].
The deferasirox film-coated tablet (FCT) formulation,
with a simpler oral administration and improved palat-
ability and gastrointestinal (GI) tolerability compared
with deferasirox DT, offers a better option for optimal
patient acceptance and improved compliance to long-
term therapy [1, 11]. Thus, an appropriate choice of ICT
plays an important role in patient compliance to chela-
tion therapy.

The deferasirox FCT used in this study contained the
same active substance of the iron chelator deferasirox
and was strength-adjusted to achieve comparable expo-
sure to the currently approved deferasirox DT. Defera-
sirox FCT is available in 3 dose strengths (90 mg, 180 mg,
and 360 mg) and is dosed based on body weight. Unlike
the DT, deferasirox FCT can be administered once daily

orally without any need for dispersion, either on an
empty stomach or with a light meal [11, 12].

Results from the ECLIPSE study, an open-label, rand-
omized, multicenter, 2-arm, phase 2 study that evaluated
the safety of deferasirox DT and FCT formulations in
patients with transfusion-dependent thalassemia (TDT)
or MDS (very low, low, or intermediate risk) treated over
24 weeks, have been published previously [11]. The pur-
pose of the current study was to collect data on the long-
term safety and efficacy of deferasirox FCT in a subset of
patients with TDT or very low-, low-, or intermediate-
risk MDS who had the possibility to continue treatment
with deferasirox FCT after completion of 24 weeks of
treatment in the ECLIPSE study. The study also aimed to
collect efficacy data for deferasirox FCT in the reduction
or maintenance of iron burden as measured by the serum
ferritin level.

Methods

Key inclusion and exclusion criteria

Patients recruited at 14 European sites [Austria (n=1),
Greece (n=3), Italy (n=10)] who had completed the
24-week treatment in the ECLIPSE study with toler-
ance to deferasirox and fulfilled all eligibility criteria
were included in this study. Patients were male or female
aged > 10 years with TDT or very low-, low- or inter-
mediate-risk MDS who had received deferasirox DT at
doses > 30 mg/kg/day or >20 mg/kg/day, respectively as
per clinical judgement. Patients had a transfusion history
of > 20 packed red blood cell units, were anticipated to be
transfused with > 8 units/year during the study, and had
serum ferritin > 1000 ng/mL at screening. Key exclusion
criteria in the study included patients with creatinine
clearance (CrCl) below contraindication limit as per local
label, serum creatinine (SCr)> 1.5 x upper limit of nor-
mal (ULN), alanine aminotransferase (ALT)>5 x ULN
(unless liver iron concentration was confirmed as > 10 mg
Fe/dry weight within 6 months prior to screening), urine
protein to creatinine ratio (UPCR) > 0.5 mg/mg, impaired
GI function that may significantly alter the absorption of
oral deferasirox, or clinical/laboratory evidence of active
hepatitis B/hepatitis C infection.


https://www.clinicaltrials.gov/ct2/show/NCT02720536
https://www.clinicaltrials.gov/ct2/show/NCT02720536

Tartaglione et al. Exp Hematol Oncol (2020) 9:20

Study design

This was a 2-year, open-label, multicenter, single-arm,
phase 3 study (NCT02720536) aimed to provide addi-
tional efficacy, safety, and drug exposure data following
the ECLIPSE study [11].

Patients who were assigned to either the deferasirox
DT or the deferasirox FCT arm and had completed
the study period of 24 weeks with tolerance to defera-
sirox in the ECLIPSE study were allowed to participate
in this study. It was planned that any patient continu-
ing directly from the ECLIPSE study would receive
the same dose of deferasirox FCT or an equivalent
ECT dose at the start of this study corresponding to
their DT dose at the end of the ECLIPSE study. As all
patients had a lag period between the completion of the
ECLIPSE study and the start of this study, i.e., patients
who completed the ECLIPSE study switched to com-
mercially available deferasirox DT or another ICT, they
entered the current study following a washout period,
with a starting dose that was based on clinical judg-
ment. For each patient, the daily dose was calculated
based on the patient’s actual body weight and then
rounded up or down to the nearest whole tablet accord-
ing to available strengths of deferasirox FCT tablets
(90 mg, 180 mg, and 360 mg). Dose adjustments were
allowed every 3 months based on serum ferritin levels
and clinical judgment, with +3.5 to 7 mg/kg/day, up to
a maximum dose of 28 mg/kg/day.

The study was conducted in accordance with the Good
Clinical Practice guidelines and the Declaration of Hel-
sinki and was approved by independent ethics com-
mittees at participating sites. The study is registered at
https://www.clinicaltrials.gov/ct2/show/NCT 0272053
6. Patients (or parents/guardians) provided written
informed consent (or assent) prior to enrollment.

Outcomes

The primary objective of the study was to evaluate the
overall safety of the deferasirox FCT formulation, meas-
ured by the frequency and severity of adverse events
(AEs) and changes in laboratory values of interest, such
as SCr and CrCl. The secondary objective was to evaluate
the efficacy of deferasirox FCT with respect to serum fer-
ritin levels (decreased or maintained, according to indi-
vidual therapeutic goal), measured by the absolute and
relative changes in serum ferritin levels over time.

Statistical evaluations

No formal sample size was calculated. A maximum of
58 patients (aged > 10 years) were originally planned to
be enrolled from the ECLIPSE study; 53 patients were
enrolled into this study. There were no screening failures.
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Data from all centers participating in this study were
collected using electronic case record forms and pooled
for analyses. The statistical software SAS® (version 9.4)
was used for analysis. The analyses were descriptive in
nature; no hypothesis was tested. Data were summa-
rized with respect to demographic and baseline char-
acteristics, primary and secondary assessments, along
with safety observations. All analyses were based on
data collected as per protocol-scheduled assessments
according to or including clinical judgment of the
investigator.

Patient compliance to deferasirox FCT was evaluated
using the count of deferasirox FCT by the relative con-
sumed tablet count (%). Descriptive statistics, includ-
ing 95% confidence intervals (Cls) for the mean relative
consumed tablet counts, were provided. Persistence,
defined as continuous use of deferasirox FCT without
a gap for>30 or>60 days over a fixed time interval of
interest, was summarized at month 3, month 6, month
9, and month 12. The incidence of any treatment-emer-
gent AEs (i.e., AEs from the start of study treatment to
30 days after the last intake of study drug), overall and by
maximum grade severity (mild, moderate, or severe as
reported by the clinician), were summarized using fre-
quency counts and percentages of patients. For each of
the laboratory parameters of interest (SCr, CrCl, ALT,
and aspartate aminotransferase [AST]), the worst post-
baseline values were summarized as shift tables based on
notable/extended ranges. For serum ferritin and hemato-
logical parameters (red blood cells [RBCs], platelets, total
white blood cells, hemoglobin, and hematocrit), the abso-
lute mean and the relative mean changes from baseline
were summarized at each post-baseline visit.

Results

Overall, 53 patients were enrolled from 3 countries
across Europe, of whom, 19 (35.8%) discontinued early
from treatment (Fig. 1).

Of the 53 patients enrolled, the majority (49 patients
[92.5%] including 3 patients aged <18 years) had TDT,
and 4 patients (7.5%) had MDS (all aged > 60 years). Most
patients were Caucasians (94.3%), and females comprised
66.0% of the study population. All patients had a history
of prior ICT. Demographics and other baseline charac-
teristics are described in Table 1.

In most patients (84.9%), deferasirox monotherapy
was the last ICT before study treatment. The major-
ity of patients (71.7%) had received prior medication or
therapy. The most common (> 15%) prior medications by
the Anatomical Therapeutic Chemical classification sys-
tem class included vitamin D and vitamin D analogues
(21 patients [39.6%]), proton pump inhibitors (PPIs; 10
patients [18.9%]), sequential preparations of progestogens
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Fig. 1 Patient disposition. MDS myelodysplastic syndrome, TDT transfusion-dependent thalassemia. “The 34 patients who completed the study had
received treatment for at least 24 months

and estrogens (9 patients [17.0%]), fixed combinations of
progestogens and estrogens (9 patients [17.0%]), and thy-
roid hormones (8 patients [15.1%]).

Almost all patients (52 [98.1%]) received concomitant
medication or significant non-drug therapies on or after
the start of study treatment. The most common (>30%)
concomitant medications by ATC class included vitamin
D and vitamin D analogues (28 patients [52.8%]), anilides
(23 patients [43.4%]), antibiotics (18 patients [34.0%]),
other agents for local oral treatment (18 patients [34.0%]),
PPIs (17 patients [32.1%), and other antibiotics for topical
use (17 patients [32.1%]).

All patients received at least 3 transfusions during the
study with a maximum of 91 transfusions received by
1 patient. The majority of patients (44 [83.0%]; includ-
ing the 4 MDS patients) received 10 to<60 transfusions
(Additional file 1: Table S1).

Exposure to treatment and compliance

The mean (standard deviation [SD]) duration of expo-
sure to treatment was 571.5 (215.3) days, with most
patients (50 [94.3%]) being treated for at least 20 weeks.
The majority of patients receiving deferasirox FCT were
in the longest exposure category (> 100 weeks, 45.3%).
The sum of each patient’s treatment exposure to defera-
sirox FCT was 82.9 patient-years. Almost all patients
(52 [98.1%]) received deferasirox FCT at an average

dose of >10.5 mg/kg/day, with 21.3 (4.63) mg/kg/day
as the mean (SD) average actual deferasirox FCT dose
received (Table 2). MDS patients (n=4) received an
average dose of > 15 mg/kg/day, with 15.6 (1.25) mg/kg/
day as the mean (SD) average actual deferasirox FCT
dose received.

Patients had a mean relative consumed tablet count of
90.2% (95% CI 87.4-93.0). The proportions of patients
with continuous use of deferasirox FCT with no inter-
ruption for > 30 days and > 60 days were 95.7% (n=44)
and 100.0% (n=46), respectively, at 12 months.

Efficacy

A decrease in mean serum ferritin levels was observed
from week 2 onward, except for month 3, though
the median serum ferritin levels showed a consist-
ent decrease across all post-baseline time points. The
mean (SD) actual decrease in serum ferritin level was
385 (1039) pg/L from baseline to month 6, 618 (1054)
pg/L from baseline to month 12, and 937 (1013) pg/L
from baseline to month 24 (Fig. 2). The decrease (rela-
tive change in % [SD]) was higher at month 24 than at
month 12 and month 6 (37% [47] vs 29% [33] vs 19%
[33]). The mean (SD) actual decrease in serum fer-
ritin level from baseline to month 27 was reported as
15 pg/L (relative change in percentage, 3%) in 1 patient
at month 27.
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Demographic variable

Deferasirox FCT, N=53

Age (years), mean (SD)
Age category (years), n (%)
<18
> 1810 <50
>50to0 <65
>65°
Sex, n (%)
Male
Female
BMI (kg/m?), mean (SD)
Predominant race, n (%)
Caucasian
Asian
Other®
Main underlying disease, n (%)
MDS IPSS-R risk stratification
Very low risk
Low risk
Intermediate risk
0T
Time since diagnosis (years), mean (SD)
MDS
TOT
Prior ICT (received during the ECLIPSE study), n (%)
Deferasirox DT
Deferasirox FCT
Last ICT received before deferasirox FCT in the current study, n (%)
Deferiprone
Deferoxamine and deferiprone
Deferasirox monotherapy
Transfusion history

Total number of transfusions received over the past 12 months, mean (SD)

Time since last blood transfusion (days), mean (SD)
Baseline serum ferritin (ug/L), mean (SD)

329(13.16)

18 (34.0)
35 (66.0)
23.1(3.81)

50(94.3)

w wu
T IRt

45 (84.9)

24.8(10.52)
8.0(10.21)
2524 (1746)

BMI body mass index, DT dispersible tablet, FCT film-coated tablet, ICT iron chelation therapy, IPSS-R Revised International Prognostic Scoring System, MDS
myelodysplastic syndrome, SD standard deviation, TDT transfusion-dependent thalassemia

? The oldest patient was 77 years old
b Other included two patients who self-identified as white

Safety

Adverse events

Of the 53 patients, almost all (52 [98.1%]) reported at

least 1 AE regardless of study drug relationship. Addi-

tional file 1: Table S2 provides an overview of all AEs.
The most common AEs by preferred term (>20%) were

headache (26.4%), diarrhea (26.4%), pyrexia (24.5%), nau-

sea (22.6%), vomiting (22.6%), cough (22.6%), and upper

abdominal pain (20.8%). The most common AEs reported

in>50% of patients by system organ class (SOC) during

the treatment with deferasirox FCT were related to infec-
tions and infestations (40 [75.5%]; influenza, rhinitis,
gastroenteritis, pharyngitis, and urinary tract infection
occurred in>10% of patients by preferred term), followed
by GI disorders (36 [67.9%]; diarrhea, nausea, vomiting,
upper abdominal pain, and abdominal pain occurred
in>10% of patients by preferred term) (Table 3). None
of the AEs in the infections and infestations SOC were
treatment related. Of the AEs that were suspected to be
treatment related in 20 patients (37.7%), increased UPCR
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Table 2 Exposure to treatment and compliance

Deferasirox FCT,N=53

Duration of exposure (days), mean (SD) 71.5(215.28)
Duration of exposure categories (weeks), n (%)
<24 6(11.3)
24to0 <52 4(7.5)
52t0<72 8(15.1)
7210 <100 11(20.8)
>100 24 (45.3)
Patient treatment years 829
Average actual dose (mg/kg/day), mean (SD)  21.3 (4.63)
Average actual dose category (mg/kg/day), n (%)
<105 1(1.9)
10.5t0 <175 10(18.9)
17.5t0<245 27 (50.9)
>24.5 15(28.3)
Compliance
Relative consumed tablet count (%), mean 90.2 (10.07)

(SD)
Persistence

Continuous use of deferasirox FCT with no interruption for > 60 days,
n (%)

Up to 3 months (n=53) 3(100.0)
Up to 6 months (h=51) 51(100.0)
Up to 9 months (n=47) 7 (100.0)
Up to 12 months (n=46) 46 (100.0)

Continuous use of deferasirox FCT with no interruption for > 30 days,
n (%)

Up to 3 months (n=53) 2(98.1)
Up to 6 months (n=51) (9 0)
Up to 9 months (n=47) 46 (97.9)
Up to 12 months (n=46) 44 (95.7)

FCT film-coated tablet, SD standard deviation

(11.3%), diarrhea (9.4%), increased blood creatinine
(7.5%), gastritis (5.7%), and proteinuria (5.7%) were the
most common (reported in>5% of patients) AEs (by pre-
ferred term). Of these suspected treatment-related AEs,
increased blood creatinine and diarrhea (both of mild
severity) were reported in 2 MDS patients.

The maximum grade of severity of AEs was reported
as mild, moderate, and severe in 20.8%, 50.9%, and 26.4%
of patients, respectively (Table 3). Severe-grade AEs
reported by preferred term, irrespective of study drug
relationship, included increased UPCR (3.8%), spleno-
megaly, atrial fibrillation, cardiac failure, goiter, choles-
tasis, hepatic failure, gastroenteritis, lower respiratory
tract infection, lymph gland infection, urosepsis, femur
fracture, spinal fracture, lumbar vertebral fracture, rib
fracture, ulna fracture, transfusion reaction, arthralgia,
back pain, malignant melanoma, papillary thyroid can-
cer, headache, device failure, renal colic, calculus urinary,
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hydronephrosis, and ureterolithiasis (1.9% each). None of
the patients had severe GI AEs. Moderate- and severe-
grade AEs by maximum severity grade were reported in
22/45 patients (48.9%) and 12/45 patients (26.7%) with
deferasirox as prior chelation therapy, and 5/8 patients
(62.5%) and 2/8 patients (25.0%) with other ICT as prior
chelation therapy, respectively. Of the 53 patients, mod-
erate-grade AEs were reported in 15 patients (28.3%) in
the 7 to <21 mg/kg/day daily-dose group and 12 patients
(22.6%) in the>21 mg/kg/day daily-dose group, while
severe-grade AEs were reported in 7 patients each
(13.2%) in the 7 to<21 mg/kg/day and >21 mg/kg/day
daily-dose groups, respectively.

Serious AEs (SAEs) regardless of study drug relation-
ship were reported in 13 patients (24.5%; MDS, n=3;
TDT, n=10) and none of these were considered treat-
ment related. SAEs, reported in 3 patients with MDS,
included cardiac failure, device failure, femur fracture,
cholestasis, hepatic failure, and malignant melanoma
reported in 1 patient who died; lumbar vertebral fracture
(in 1 patient); and urosepsis (in 1 patient). Other SAEs
reported in patients with TDT included spontaneous
abortion, atrial fibrillation, biliary colic, urinary calculus,
cholecystitis, diverticulitis, fracture, goiter, hydronephro-
sis, lower respiratory tract infection, lymph gland infec-
tion, ovarian adenoma, panic attack, papillary thyroid
cancer, renal colic, rib fracture, ulna fracture, and uret-
erolithiasis. None of these SAEs were reported in more
than 1 patient (1.9% each). Death not suspected to be
treatment related occurred in a 72-year-old male patient
(1.9%) with very low—risk MDS (as per the Revised Inter-
national Prognostic Scoring System [IPSS-R]). The cause
of this on-treatment death according to clinical judgment
was malignant melanoma with multiple metastasis in the
liver and spleen, with unknown primary origin. Another
contributing factor for the death was liver failure and
intrahepatic cholestasis.

AEs leading to discontinuation of study treatment were
reported in 4 patients (7.5%), of which drug ineffective
AE in 1 patient (1.9%) and serum ferritin abnormal AE
in 1 patient (1.9%) were considered treatment related.
Treatment was discontinued due to an AE (moderate
in severity, not suspected to be treatment related) in 1
MDS patient. AEs that led to dose adjustment/inter-
ruption occurred in 33 patients (62.3%), with the most
frequently reported (>10%) being increased UPCR (8
patients [15.1%]) and vomiting (6 patients [11.3%]).
Treatment-related AEs that led to dose adjustment/tem-
porary interruption were reported in 15 patients (28.3%)
and included increased UPCR (6 patients [11.3%]),
increased blood creatinine (3 patients [5.7%]), gastritis,
glycosuria, proteinuria, upper abdominal pain (2 patients
[3.8%] each), and diarrhea, gastric ulcer, increased serum
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Table 3 Common adverse events (>10%) reported by maximum grade of severity

AEs (N=53) Overall, n (%) Mild, n (%) Moderate, n (%) Severe, n (%)
System organ class
Preferred term

Number of patients with at least one event 52 (98.1) 11 (20.8) 27 (50.9) 14 (26.4)
Infections and infestations 40 (75.5) 15(28.3) 21 (39.6) 4(7.5)
Rhinitis 8(15.1) 8(15.1) 0 0
Gastroenteritis 7(132) 6(11.3) 0 1(1.9)
Pharyngitis 7(13.2) 4(7.5) 3(5.7) 0
Urinary tract infection 6(11.3) 3(5.7) 3(5.7) 0
Gastrointestinal disorders 36 (67.9) 24 (45.3) 12 (22.6) 0
Diarrhea 14 (26.4) 11(20.8) 3(5.7) 0
Nausea 12 (22.6) 9(17.0) 3(5.7) 0
Vomiting 12 (22.6) 9(17.0) 3(5.7) 0
Upper abdominal pain 11 (20.8) 7(13.2) 4(7.5) 0
Abdominal pain 10 (18.9) 7(13.2) 3(5.7) 0
General disorders and administration site conditions 24 (45.3) 16 (30.2) 8(15.1) 0
Asthenia 10(18.9) 8(15.1) 2(3.8) 0
Influenza 9(17.0) 3(5.7) 6(11.3) 0
Pyrexia 13 (24.5) 7(13.2) 6(11.3) 0
Respiratory, thoracic and mediastinal disorders 20(37.7) 13 (24.5) 7(13.2) 0
Cough 12 (22.6) 9(17.0) 3(5.7) 0
Oropharyngeal pain 9(17.0) 6(11.3) 3(5.7) 0
Investigations? 17 (32.1) 6(11.3) 9(17.0) 2(3.8)
Urine protein/creatinine ratio increased 8(15.1) 5(94) 1(1.9) 2(3.8)
Musculoskeletal and connective tissue disorders 17 (32.1) 14 (26.4) 1(1.9) 2(3.8)
Musculoskeletal pain 6(11.3) 6(11.3) 0 0
Nervous system disorders 16 (30.2) 10(18.9) 94) 1019
Headache 14 (264) 9(17.0) (7.5) 1019

Proportion of patients with AEs > 10% reported by preferred term and grouped by system organ class
AE adverse event
2 Abnormal laboratory values reported as AEs
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ferritin, hypertransaminasemia, and increased transami-
nases (1 patient [1.9] each). AEs required additional
treatment in 4 patients with TDT (7.5%; macular edema
and skin ulcer in 1 patient [1.9%], diarrhea, radius frac-
ture, and breast discomfort in 1 patient [1.9%] each), and
none were suspected to be treatment related.

Adverse events of special interest

Overall, 22 patients (41.5%) reported AEs of special inter-
est, of which AEs suspected to be treatment related were
reported in 11 patients (20.8%). Common AEs of spe-
cial interest (>5% incidence) included increased UPCR
(8 patients [15.1%]; severe and suspected to be treat-
ment related: 2 patients [3.8%]), proteinuria (4 patients
[7.5%]), increased blood creatinine (4 patients [7.5%];
MDS, n=1), and hypertransaminasemia (4 patients
[7.5%]). Hepatic failure due to metastatic liver disease
(MDS, n=1) and transfusion reaction (TDT, n=1) of
severe grade, but not suspected to be treatment related
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were reported in 1 patient each. One patient with MDS
discontinued the treatment due to decreased creatinine
renal clearance (moderate in severity, but not suspected
to be treatment related) (Additional file 1: Table S3).

Laboratory parameters

Worst post-baseline elevations in SCr of > ULN at 2 con-
secutive measurements at least 7 days apart occurred in
2 patients (3.8%; MDS, n=1; TDT, n=1). One patient
with MDS had worst post-baseline UPCR>113.1 mg/
mmol at 2 consecutive measurements at least 7 days
apart (notable range). Two patients (3.8%) with MDS
had worst post-baseline CrCl value within the notable
range (<60 mL/min at 2 consecutive measurements at
least 7 days apart), and 2 patients (3.8%) had worst post-
baseline CrCl <40 mL/min (1 value). Two patients (3.8%)
with TDT had a worst post-baseline ALT level in the
notable range (>5 x ULN and 2 x baseline value). Eleva-
tions of transaminases (AST or ALT)>10 x ULN were

Table 4 Shift tables of laboratory values based on notable/extended ranges

Baseline Worst post-baseline value

ALT (U/L) n (%) <ULN, >ULN to <5 xULN, >5 x ULN, Notable range, Extended range,
n (%) n (%) n (%) n (%) n (%)

<ULN 34 (64.2) 19 (55.9) 14 (41.2) 0 0 1(29)

>ULNto <5 x ULN 19 (35.8) 0 17 (89.5) 0 2(10.5) 0

Total 53(100.0) 19(35.8) 31(585) 0 2(38) 1(1.9)

AST (U/L) n (%) <ULN, >ULN to <5 xULN, >5 x ULN, Notable range, Extended range,
n (%) n (%) n (%) n (%) n (%)

<ULN 41 (77.4) 23 (56.1) 17 (41.5) 0 1(24)

>ULN to <5 x ULN 12 (22.6) 0 12 (100.0) 0 0

Total 53(100.0) 23 (43.4) 29 (54.7) 0 1(1.9)

Serum creatinine n (%) <ULN, Two consecutive > ULN, Notable range, Missing,
n (%) n (%) n (%) n (%)

<ULN 53(100.0) 51(96.2) 2(3.8) 0 0

Total 53(100.0) 51(96.2) 2(3.8) 0 0

Creatinine clearance n (%) > 60, One value > 40 to <60, Notable range, One value <40, Extended range,
n (%) n (%) n (%) n (%) n (%)

>60 50 (94.3) 45 (90.0) 2(4.0) 1(2.0) 2(4.0) 0

>40to <60 2(38) 0 1(50.0) 1(50.0) 0 0

Missing 1(1.9) 1(100.0) 0 0 0 0

Total 53(100.0) 46 (86.8) 3(5.7) 2(38) 2(38) 0

Urinary protein/urinary n (%) <113.1, Onevalue >113.1, Twovalues>113.1, Notablerange, Missing,

creatinine ratio (mg/mmol) n (%) n (%) n (%) n (%) n (%)

<1131 48 (90.6) 39(81.3) 5(104) 3(6.3) 1(2.1) 0

>113.1 1(1.9) 1(100.0) 0

Missing 4(7.5) 3(75.0) 1(25.0)

Total 53 (100.0) 43 (81.1) 5(94) 3(5.7) 1(1.9) 1(1.9)

ALT alanine aminotransferase, AST aspartate aminotransferase, ULN upper limit of normal
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uncommon (1.9%); only 1 patient (1.9%) with TDT had a
post-baseline increase in AST and ALT values >10 x ULN
and > 2 x baseline value (Table 4).

Hematological parameters

The majority of patients had low RBC (41 of 53, 77.4%),
hematocrit (49 of 53, 92.5%), and hemoglobin (49 of 53,
92.5%) values at baseline. Among 52 patients with a base-
line platelet count> 100 x 10°/L, only 2 patients (3.8%)
had worst post-baseline values in the notable range
(>50 to<100x 10°/L). Similarly, among 52 patients
with a baseline absolute neutrophil count>1.5x 10°/L,
the worst post-baseline values were found to be in the
notable range (>0.5 to <1.5 x 10°/L) in 1 patient (1.9%)
and extended range (<0.5x 10°/L) in 1 patient (1.9%).
Mean+SD change (mean relative percentage change)
from baseline to month 6 and month 12 in key hema-
tological parameters is represented in Additional file 1:
Table S4.

Discussion

This 2-year, phase 3, interventional study evaluated
the efficacy and safety of deferasirox FCT in adult and
pediatric patients (mean age, 32.9 years) with MDS
(n=4) and TDT (n=49) who had previously completed
24 weeks of deferasirox treatment in the ECLIPSE study
over a mean duration of further 571.5 days. Almost 80%
of patients received an average actual deferasirox FCT
dose of>17.5 mg/kg/day during the study. The average
actual dose in MDS patients was comparatively less than
that in TDT patients reflecting the notion of physicians
using lower doses to treat MDS patients [2]. None of the
patients were administered with higher than the maxi-
mum recommended doses of deferasirox FCT (28 mg/kg/
day) [12].

Various studies have demonstrated that compliance
with ICT significantly improves morbidity and mortality
[4-6, 13]. Compliance (~90% mean relative consumed
tablet count) and persistence (95-100%) rates with def-
erasirox FCT during this study were found to be on the
higher side. Persistence rates (proportion of patients with
continuous use of deferasirox FCT with no interruption
for > 30 days or>60 days) in this study are comparable
to the real-world data on persistence in patients who
switched from deferasirox DT (39-80%) to deferasirox
FCT (60-96%) [1].

Common AEs (>20%) reported with deferasirox FCT in
this study (headache, diarrhea, pyrexia, nausea, vomiting,
cough, and upper abdominal pain) were consistent with
the known profile of deferasirox [2, 12]. AEs reported
in~70% of the patients were of mild to moderate in
severity; none of the GI AEs were of severe grade nor led
to discontinuation of treatment. These results were in
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line with those of previous studies, which reported that
GI tolerability profile may be improved with the FCT
compared with the DT. Lack of excipients that cause GI
irritation and ease of administration along with a light
meal could have contributed to the better GI tolerability
of FCT [11, 13]. It is noted that the concomitant use of
PPIs during the study was higher (32.1%) than reported
prior use (18.3%). This study was not designed to inves-
tigate the reasons behind the increased use of PPIs, but
we assume that they might have been prescribed as a
general prophylaxis to avoid GI complications from
other concomitant therapies (analgesics, antibiotics,
etc.,) prescribed in comorbid conditions, infections, or
procedures.

SAEs regardless of study drug relationship were
reported in~25% of patients and none (including the
death due to malignant melanoma with multiple metas-
tasis in the liver and spleen) were considered treatment
related. Notably, of ~26 SAEs reported in 13 patients,
8 were reported in 3 MDS patients (aged>60 years)
reflecting the considerable burden of the underlying
hematological disorder together with the comorbidities
of the affected elderly patients [14—16]. Discontinuation
of treatment due to treatment-related AEs (drug ineffec-
tive and abnormal serum ferritin) during the 2 years was
observed in only 2 TDT patients (3.8%). The low rate of
SAEs and absence of treatment-related deaths in this
study could have been a result of the greater compliance
(~90%) and persistence (95-100%) rates with deferasirox
FCT.

The ECLIPSE study reported that abnormal renal
parameters/renal AEs were more common in patients
receiving deferasirox FCT than in those receiving def-
erasirox DT due to an intake of higher than the recom-
mended dose [11]. Most of the renal abnormalities/AEs
reported during this 2-year study were mild and revers-
ible with dosage adjustment or temporary interruption of
deferasirox FCT. Only 1 patient discontinued the treat-
ment due to decreased creatinine renal clearance, which
was moderate in severity and not suspected to be treat-
ment related. Increases in SCr and liver function tests
in the notable/extended ranges were observed in some
patients, and those increases were consistent with the
known safety profile of deferasirox FCT [12]. No substan-
tial difference in severity of all AEs was noted based on
dosing groups (7 to<21 mg/kg/day and > 21 mg/kg/day)
as well. Administration of the recommended doses of
deferasirox FCT with constant dosage adjustment as per
serum ferritin levels might have resulted in fewer renal
and liver abnormalities in this follow-up study. These
results highlight that the optimal benefit of iron chelation
with minimal toxicity of deferasirox FCT can be achieved
when administered at recommended doses with close
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monitoring for AEs and individualized dosage adjust-
ment as per serum ferritin levels.

With respect to efficacy, a consistent reduction in
serum ferritin level was observed across all post-baseline
time points and > 25% decrease in mean relative change of
serum ferritin was observed from month 9 onward. The
mean decrease (relative change in percentage from base-
line) in serum ferritin in the current study was higher at
month 12 than at month 6 (29% vs 19%), which was also
greater than that observed with FCT (14%) and DT (4%)
at 6 months in the ECLIPSE study [11]. Greater compli-
ance (~90%) and persistence (95-100%) rates could have
contributed to the observed serum ferritin reduction at
month 12 in this study.

This study presents only descriptive statistics. The
study results may not be generalized for treatment of
MDS, as there were only 4 patients with MDS. This study
was not designed to study any correlation of transfusion
burden with iron overload; hence, no comment has been
made on the impact of ferritin reduction on transfusion
burden.

Conclusions

Safety evaluation results of deferasirox FCT from
this 2-year interventional study in adult and pediatric
patients with chronic iron overload in TDT or MDS were
consistent with the known safety profile of deferasirox.
No new safety signals were identified and no major con-
cerns associated with GI tolerability or renal safety were
reported during the 2 years. Patients receiving FCT had a
treatment compliance of ~90% and persistence of >95%,
with a consistent reduction in serum ferritin level start-
ing from week 2 across all post-baseline time points.
These results suggest that the recommended dosing of
deferasirox FCT with better tolerability, palatability, and
compliance, offers a favorable option of ICT for long-
term management of iron overload and associated com-
plications in TDT.
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