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Abstract
Iron chelation therapy (ICT) is the mainstay of treatment in patients with thalassemia requiring blood transfusions. This phase 
2 JUPITER study evaluated patient preference between film-coated tablet (FCT) and dispersible tablet (DT) in transfusion-
dependent thalassemia (TDT) or non-TDT (NTDT) patients treated with both formulations in a sequential manner. The 
primary endpoint was patient-reported preference for FCT over DT, while secondary outcomes included patient reported 
outcomes (PROs) evaluated by overall preference, and by age, thalassemia transfusion status, and previous ICT status. Out 
of 183 patients screened, 140 and 136 patients completed the treatment periods 1 and 2 of the core study, respectively. At 
week 48, the majority of patients preferred FCT over DT (90.3 vs. 7.5%; difference of percentage: 0.83 [95% confidence 
interval (CI), 0.75–0.89; P < 0.0001]). FCT scored better on secondary PROs and showed less severe gastrointestinal symp-
toms than DT, except in the change of modified Satisfaction with Iron Chelation Therapy (mSICT) preference scores, which 
were similar for both the formulations. Patients with TDT had stable ferritin levels, while it showed a downward trend up 
to week 48 in patients with NTDT on deferasirox treatment. Overall, 89.9% of patients reported ≥ 1 adverse event (AE), 
of which 20.3% experienced ≥ 1 serious AE. The most common treatment-emergent AEs were proteinuria, pyrexia, urine 
protein/creatinine ratio increase, diarrhea, upper respiratory tract infections, transaminase increase, and pharyngitis. Overall, 
this study reinforced the observations from the previous study by showing a distinct patient preference for FCT over DT 
formulation and further supported the potential benefits of life-long compliance with ICT.
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Introduction

Self-management is critical in transfusion-dependent thalas-
semia (TDT), as it requires life-long iron-chelation therapy 
(ICT). Adherence to long-term therapy for chronic illnesses 
such as thalassemia is an ongoing clinical challenge across 
the world [1, 2]. From the patients’ perspective, the follow-
ing major barriers to treatment adherence exist: the route of 
administration of ICT, adverse event (AE) profile, including 
but not limited to gastro-intestinal (GI) tolerability, palat-
ability [3], and overall treatment burden. Patients’ involve-
ment in treatment decision-making plays a pivotal role in 
improving the adherence rates and overall treatment out-
comes [4, 5].

Currently, ICT treatment options include 2 oral agents—
deferasirox (DFX) and deferiprone and subcutaneously 
administered deferoxamine [6]. DFX, a tridentate iron che-
lator, is approved for the treatment of chronic iron overload 
in patients with TDT aged 2 years and older and in patients 
with non–transfusion-dependent thalassemia (NTDT) aged 
10 years and older [7, 8]. DFX is available in 2 formulations: 
dispersible tablets (DTs) and film-coated tablets (FCTs). 
Both have a well-defined safety and efficacy profile and have 
been associated with high levels of adherence, patient sat-
isfaction, and quality of life (QOL) [9–13]. However, with 
the DT formulation, adherence remained a challenge due to 
unfavorable GI tolerability and palatability [3]. Given the 
chronic nature of ICT and the importance of patient compli-
ance, the FCT was developed to enhance patient satisfaction 
by removing the need for faster disintegration and being sim-
pler to administer [14].

In the phase 2 ECLIPSE trial (NCT02125877), DFX 
FCT demonstrated a comparable safety profile to the DT, 
with improved compliance and adherence, fewer severe GI-
related AEs, and more favorable patient-reported outcomes 
(PROs), including satisfaction/preference, better palatability, 
and fewer concerns with FCT than DT [14, 15]. However, in 
the ECLIPSE study, patients were randomized to either DT 
or FCT, and the reported outcomes were compared between 

2 different patient groups. The current phase 2 JUPITER 
study (NCT02720536) was designed to evaluate the patient 
preference between FCT and DT in patients treated with 
both the formulations, thereby allowing for a more realistic 
comparison of the 2 DFX formulations from the patients’ 
standpoint. In addition, patients were recruited from a 
broader range of countries than in previous studies, as well 
as including children aged 2 to 9 years, and followed-up 
patients for a longer period.

Patients and methods

Study design

JUPITER was a 48-week, open-label, randomized, multi-
center, sequential treatment, phase 2 study in patients with 
TDT and NTDT evaluating the patient-reported preference 
between FCT and DT as assessed by a preference ques-
tionnaire. The study involved a core phase followed by an 
optional extension phase (Fig. 1). The core phase consisted 
of the following 2 periods: treatment period 1 (day 1 to 
week 24) — patients received the DT formulation; treat-
ment period 2 (week 25–48) — patients were switched to 
the FCT formulation. Patients who completed the core phase 
could continue FCT in the extension phase for a maximum 
of 12 months. At the discretion of the investigator, patients 
could switch from DT to FCT at any time during treatment 
period 1, and vice versa, from FCT to DT at any time during 
treatment period 2 of the core phase.

Patients

The study included ICT-naïve as well as pre-treated patients 
(≥ 6 months with ICT other than DFX), aged ≥ 2 years, 
with either TDT (serum ferritin [SF] level > 1000 ng/mL 
at screening, liver iron concentration [LIC] > 3 mg Fe/g 
dry weight within 6 months prior to screening), or NTDT 
(SF ≥ 800 ng/mL at screening, LIC ≥ 5 mg Fe/g dry weight 

Fig. 1   Study design. DT, dispersible tablet; FCT, film-coated tablet; FUP, follow-up; SEC, study evaluation completion
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within 6 months prior to screening). Patients with cre-
atinine clearance below the contraindication limit in the 
locally approved prescribing information, serum creati-
nine > 1.5 × upper limit of normal (ULN), aspartate ami-
notransferase/alanine aminotransferase > 5 × ULN (unless 
LIC < 10 mg Fe/g dry weight), urine protein/urine creatinine 
ratio > 0.5 mg/mg, or impaired GI function were excluded 
from the study.

After the screening phase, patients pre-treated with defer-
oxamine were started on the equivalent DFX DT dose, and 
for those taking deferiprone, the dose was calculated based 
on their SF level. Chelation-naïve patients were initiated 
on DT 20 mg/kg/day. At week 25, the dose of FCT was 
calculated as the equivalent of the current DT dose. Dose 
adjustments to improve treatment response based on the 
investigator’s judgment were recommended every 4 weeks 
for chelation-naïve patients, and every 3 months for pre-
treated patients, in the increments of 5 to 10 mg/kg/day for 
DT or 3.5 to 7 mg/kg/day for FCT, up to a maximum dose 
of 40 mg/kg/day for DT and 28 mg/kg/day for FCT. Dose 
adjustments based on safety and dose reductions for patients 
unable to tolerate the protocol-specified dosing schedule 
were allowed at any time during the study.

The study was conducted in accordance with Good Clini-
cal Practice guidelines and the Declaration of Helsinki and 
was approved by independent ethics committees at partici-
pating sites. Patients (or parents/guardians) provided written, 
informed consent prior to enrollment.

Outcomes

The primary endpoint was the patient-reported preference 
for FCT over DT, calculated as a proportion and measured 
by preference questionnaire (Suppl. Table 1) at week 48. 
Key secondary outcomes included the proportion of patient-
reported preference for FCT, DT, or previous ICT at week 
28; preference of DT over previous ICT at weeks 4 and 24; 
preference reasons for FCT over DT at weeks 28 and 48; 
relative consumed pill count during FCT (week 25 to 48) 
compared with DT (baseline day 1 to week 24); absolute and 
relative change in domain scores of palatability and modified 
Satisfaction with Iron Chelation Therapy (mSICT) question-
naire with FCT (week 28 to 48) compared with DT (week 
4 to 24) or previous ICT (Screening); overall safety was 
assessed by frequency and severity of AEs and changes in 
laboratory parameters during FCT (week 25 to 48) compared 
with DT (baseline to week 24); and the absolute and relative 
changes in SF levels from baseline on monthly basis.

PROs were assessed using the patient questionnaire, the 
mSICT questionnaire, the GI symptom questionnaire, and 
palatability. For a detailed description of PRO assessments, 
please refer to the Supplementary Information.

Statistical analysis

The primary analyses of testing patient preference for 
FCT over DT were conducted via McNemar’s test and P 
values were provided for the matched pairs. The estimates 
of proportions (in percentages) of patient preferences and 
non-preferences for each study treatment were presented, 
with 95% CI (confidence interval) using Clopper-Pear-
son method. The type I error was set to 2-sided α = 5% 
or 1-sided α = 2.5%. Inferential analysis using analysis 
of covariance (ANCOVA) was performed for compari-
son between both the treatment groups (FCT and DT) 
at week 48 for the Full Analysis Set (FAS) and the odds 
ratio was presented. The ANCOVA model for compliance 
endpoint included treatment group (FCT and DT), age 
group (2 to < 6 years, 6 to < 10 years, 10 to < 18 years, 
and ≥ 18 years), and thalassemia transfusion dependence 
(TDT and NTDT) as factors. Least squares estimate, 95% 
CIs, and P-values were presented for each treatment, 
and the difference between the treatments. The second-
ary endpoints were analyzed descriptively. Preference 
was determined overall and by strata of age (< 10 years 
and ≥ 10 years) and by treatment for the FAS set. For 
efficacy analysis, change in SF levels by week and treat-
ment is presented for the FAS and by type of thalassemia 
transfusion status.

Results

Patient disposition

A total of 183 patients from 7 countries (Egypt, Lebanon, 
Morocco, Saudi Arabia, Thailand, Turkey, and Vietnam) 
were screened and 148 eligible patients entered the core 
study; of these, 140 (94.6%) completed treatment period 
1, and 136 (91.9%) completed treatment period 2 (Suppl. 
Figure 1). Of the 116 patients who entered the extension 
study, 80 patients completed the study; the primary reason 
for non-completion was accessibility of the FCT formulation 
outside of the study.

Patient demographics and baseline characteristics

Baseline demographics are presented in Table  1. The 
median age of the study participants was 12.0 years (range, 
2–68 years). The majority of patients identified themselves 
as “other” ethnic group (96.6%), which included Thai 
(35.7%), Egyptian (31.8%), Caucasian (11.9%), Vietnamese 
(8.4%), Turkish (1.4%), and Syrian (0.7%). Most patients 
had TDT (82.4%) and the median time since diagnosis was 
38 months. On an average, patients had received 12.4 units 
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of blood in the preceding 12 months. Despite this, about 
half of the patients (50.7%) had not received ICT prior to 
study entry. Among the patients who had received prior ICT, 

44 patients (29.7%) received deferiprone, 6 (4.1%) received 
deferoxamine, and 23 (15.5%) received a combination treat-
ment of both.

Table 1   Demographics and 
baseline characteristics

DFO, deferoxamine; DFP, deferiprone; PRBC, packed red blood cells

Characteristics Total N = 148

Age (years), mean (SD) 15.32 (13.824)
Age groups (years), n (%)

  < 18 years (overall) 93 (62.8)
    2–6 (young children) 61 (41.2)
    7–11 (child) 12 (8.1)
    12–17 (adolescent) 20 (13.5)
  ≥ 18 years (adult) 55 (37.2)

Gender, n (%)
  Male 66 (44.6)
  Female 82 (55.4)

Ethnicity
  Indian (Indian subcontinent) 5 (3.4)
  Other 143 (96.6)

Country of recruitment, n (%)
  Egypt 45 (30.4)
  Lebanon 5 (3.4)
  Morocco 8 (5.4)
  Saudi Arabia 17 (11.5)
  Thailand 51 (34.5)
  Turkey 10 (6.8)
  Vietnam 12 (8.1)

Time since diagnosis (months), mean (SD) 88.4 (113.98)
Disease type, n (%)

  Transfusion-dependent thalassemia 122 (82.4)
  Non-transfusion-dependent thalassemia 24 (17.6)

Patients who are hematologically stable since the examination, n (%)
  Yes 148 (100)
  No 0

Total number of transfusion(s) received in last 12 months (units) 12.4 (7.56)
Time since last transfusion received (days) 39.9 (101.61)
Number of units last transfused

  Platelets 0.0 (0.0)
  PRBC 1.8 (1.31)
  Whole blood cells 0.0 (0.11)

Patients received blood transfusion prior to study (both TDT and NTDT)
  Yes 140 (94.6)
  No 7 (4.7)

Subject received a chelation therapy prior to start of study drug, n (%)
  Yes 73 (49.3)
  No 75 (50.7)

Time since last iron chelation therapy (from end date), mean (SD)  − 39.4 (175.75)
Duration of last iron chelation therapy (days) 2254.8 (1721.72)
No. of patients on DFO, n (%) 6 (4.1)
No. of patients on DFP, n (%) 44 (29.7)
No. of patients on DFO and DFP, n (%) 23 (15.5)
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Exposure to treatment and compliance

The mean cumulative planned and the actual dose for DT (treat-
ment period 1) were similar: 6473.2 mg/kg and 6266.1 mg/kg; 
as was also the case for FCT (treatment period 2) 4451.3 mg/
kg and 4364.7 mg/kg. Nearly, 50% of the patients had a sin-
gle dose change in both treatment periods (treatment period 1, 
46.6%; and treatment period 2, 36.4%) while 2 dose changes 
were required in 18.9% and 23.6% of patients, respectively. The 
dose was changed on an average after 22.3 days of commencing 
DT and after 24.7 days for FCT. Apart from protocol-mandated 
dose changes (treatment period 1, 45.3%; and treatment period 
2, 57.1%), lack of efficacy (27.0% and 30.0%) was the most 
frequently reported reason for changing dose. Compliance, as 
measured by relative tablet consumption, was slightly higher 
for DT (98.7%) than for FCT (95.1%). This was reflected in all 
the age groups except in 7 to 11 years age group (DT, 92.3%; 
FCT, 93.2%). The highest mean relative tablet consumption was 
observed in the age group of 2 to 6 years (DT, 102.6%; and FCT, 
95.9%) followed by adults (97.5% and 96.4%).

Primary endpoint

A total of 134 of 139 patients responded to question 2 of the 
preference questionnaire. At week 48, most patients (90.3%) pre-
ferred FCT (difference of percentage 0.83, 95% CI 0.75, 0.89; 
P < 0.0001, Table 2). Sensitivity analysis on patient preference 
for DT or FCT by age group, by thalassemia transfusion status, 
or by prior ICT status showed similar results with clear prefer-
ences for FCT over DT across all strata (Suppl. Table 2).

Secondary endpoints

Patient preference

At week 4, the majority of patients expressed a preference 
for DT over prior ICT (difference in proportion, 0.66; 95% 

CI 0.51, 0.77; P < 0.0001) (Table 3). Similar trends were 
observed at week 24 (difference in proportion, 0.59; 95% CI 
0.44, 0.72; P < 0.0001). At week 28, following the change 
from DT to FCT, the difference of proportion between pref-
erence for DT or previous ICT was no longer statistically 
significant (0.04; 95% CI -0.13, 0.21; P = 0.5078, OR 2.10). 
Correspondingly, at week 28, most patients preferred FCT 
(60 out of 69 patients, 87.0%) over DT (6 of 69 patients, 
8.7%) or previous ICT (3 of 69 patients, 4.3%). The prefer-
ence for FCT was statistically significant (95% CI 23.49, 
208.58; P < 0.0001).

Modified Satisfaction with Iron Chelation Therapy PRO

mSICT scores and observer-reported outcomes (ObsRO) 
were obtained at baseline (n = 59 and n = 8), week 24 
(n = 73 and n = 58), week 28 (n = 79 and n = 58), and week 
48 (n = 79 and n = 55) (Fig. 2).

Adherence domain

The mean adherence scores for the PRO at baseline, week 
24, week 28, and week 48 were similar (Fig. 2a). The pri-
mary reason for lack of adherence was forgetting to take the 
medicine, which improved from 10.8% (15 patients) at base-
line to 5.8% (8 patients) at both week 24 and week 48, sug-
gesting better compliance over time. While taste/aftertaste 
were important reasons for non-adherence during treatment 
period 1 (week 4: aftertaste [6 patients, 4.3%]; week 24: 
taste [10 patients, 7.2%]), the inconvenience was reported 
as more important during the treatment period 2 (week 28, 
8 patients, 5.8%; week 48, 6 patients, 4.3%).

Satisfaction/preference

Overall, the mean satisfaction/preference scores reduced 
from baseline to week 48 for both PRO and ObsRO indi-
cating an improvement in patient satisfaction over time 

Table 2   Proportion and percentage of patients preferring FCT or DT at week 48 (primary endpoint)

Testing patient preference of FCT over DT is conducted via Mc Nemar’s test. Both exact and asymptotic P values are presented for Mc Nemar’s 
test for the matched pairs. 95% CI of proportion is obtained using Clopper-Pearson method
a  Based on answers received for question 2: Among the different medicines you have taken for iron overload, which type of medicine for your 
iron overload do you (or your child) like the best?
DFX, deferasirox; DT, dispersible tablet; FCT, film-coated tablet; m, the number of patients who have provided answer to question no. 2 of 
preference questionnaire; n, number of patients selected that particular treatment; N, number of patients in FAS

Treatment
(n = 139)

Type of treatment 
preferreda

(n = 134)

Comparison Difference of proportion 
(difference of percentage)
(95% CI; P-value)

Odds ratio
(95% CI; P-value)

DFX DT 10 (7.5%) vs. DFX FCT 0.83 (0.75, 0.89; P < 0.001) 115.42 (48.76, 273.18; P < 0.0001)
DFX FCT 121 (90.3%)
None of the above 3 (2.2%)
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(Fig. 2b). Most patients preferred ICT in the tablet form to 
be taken 3 times a day (30 patients, 21.6%) at baseline, fol-
lowed by FCT taken once a day (18 patients, 12.9%) at week 
24. At week 4 and week 24 before switching treatment, there 
was a clear preference for DT (week 4, 85 patients, 61.2%; 
week 24, 77 patients, 55.4%). However, at week 24 after 
switching to FCT, the FCT was preferred (5 patients, 3.6%) 
over the DT (1 patient, 0.7%), and at week 28 and week 
48, there was a clear preference for the FCT (week 28, 109 
patients, 78.4%; week 48, 107 patients, 77.0%).

Concerns

The mean concerns scores obtained at baseline, week 24, 
week 28, and week 48 were 10.9, 10.5, 10.9, and 11.0 
respectively and for ObsRO scores were 8.9 at baseline and 
8.6 at weeks 24, 28, and 48, respectively (Fig. 2c).

Palatability

Overall and across all strata, FCT scored better on both palata-
bility and aftertaste than DT. The majority of patients reported 
swallowing all the medicines at every time point, regardless 
of formulation. As expected, FCT had better mean scores for 
palatability at all time points than DT with the highest scores 
reported at week 48 (overall, 10.9; < 10 years, 11.0; ≥ 10 years, 
10.9). For the aftertaste question, overall, FCT had lower mean 
scores (better) at every time point than DT with lowest score 
observed at week 24 (2.7) and week 48 (2.1).

GI symptom diary

Compared with DT, FCT showed less severe GI symptoms 
over time as measured by the GI symptoms diary score. 
For both strata (< 10 years and ≥ 10 years), the lowest mean 
score occurred at week 48 (< 10  years, 2.2; ≥ 10  years, 
2.2). The decrease in scores from baseline occurred only 
in the treatment period 2, except for week 24 in the stratum 
of patients ≥ 10 years receiving FCT, which had the highest 
mean score of 9.0 with a mean change from baseline of 5.8. 
However, as this group had only 4 patients with analyzable 
data, these results should be interpreted with caution. The 
“bowel movements” item in the GI symptoms diary did not 
show a major variation between the 2 formulations over time. 
The highest mean number of daily bowel movements was 1.9 
at seek 4 in the ≥ 10 years stratum and the lowest was 1.3, 
reported in every stratum at seek 24 in patients receiving FCT.

Serum ferritin level

In patients with TDT, the mean SF levels remained stable 
over the course of the core phase; the mean SF levels were 
2209.50 ± 1128.38 μg/L at baseline, 2431.77 ± 1149.65 μg/L 
at the end of week 48, and 1845.52 ± 1336.33 μg/L at week 
96. During the core phase, the average absolute change in 
SF values did not increase or decrease significantly, indicat-
ing that switching from DT to FCT did not lead to any wors-
ening in SF control. In contrast, the SF levels decreased sig-
nificantly in the NTDT patient group following treatment; 

Table 3   Proportion and 
percentage of patients preferring 
FCT, DT, and previous iron 
chelation as measured by 
preference questionnaire at 
weeks 4, 24, and 28 (secondary 
endpoint)

CI, confidence interval; DFX, deferasirox; DT, dispersible tablet; FCT, film-coated tablet; ICT, iron chelation 
therapy; Nm, number of patients with previous ICT who were available for analysis

Visit/treatment Patient preference
n/Nm (%)

Comparison Difference of proportion
(95% CI; P value)

Odds ratio
(95% CI; P value)

Week 4
  Previous ICT 11/70 (15.7%) vs. DFX DT 0.66

(0.51, 0.77; < 0.0001)
23.52
(9.74, 56.79; < 0.0001)  DFX DT 57/70 (81.4%)

Week 24
  Previous ICT 11/69 (15.9%) vs DFX DT 0.59

(0.44, 0.72; < 0.0001)
16.13
(6.92, 37.57; < 0.0001)  DFX DT 52/69 (75.4%)

Week 28
  DFX DT 6/69 (4.3%) vs DFX FCT 0.78

(0.65, 0.88; < 0.0001)
70.00
(23.49, 208.58; < 0.0001)  DFX FCT 60/69 (87.0%)

Week 28
  Previous ICT 3/69 (4.3%) vs DFX FCT 0.83

(0.71, 0.91; < 0.0001)
146.67
(37.92, 567.23; < 0.0001)  DFX FCT 60/69 (87.0%)

Week 28
  Previous ICT 3/69 (4.3%) vs DFX DT 0.04

(− 0.13, 0.21; 0.5078)
2.10
(0.50, 8.74;
0.3028)

  DFX DT 6/69 (4.3%)
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the mean SF levels reduced from 1739.57 ± 1078.82 μg/L 
at baseline to 1096.57 ± 691.40 μg/L at the end of week 48 
and 693.55 ± 272.99 μg/L at week 96.

Safety analysis

Overall, 133 patients (89.9%) reported at least 1 AE, of 
which 30 patients (20.3%) experienced at least 1 SAE during 

the study. Five patients (3.4%) discontinued DFX treatment 
due to an AE and all were non-serious. AEs were more com-
monly reported in the patients receiving DT (70.3%) than 
patients receiving FCT during the core (60.7%) or exten-
sion (64.7%) study. The most common treatment-emergent 
AEs (TEAEs) reported in more than 10% of patients in any 
group were proteinuria, pyrexia, urine protein/creatinine 
ratio increase, diarrhea, upper respiratory tract infections, 

Fig. 2   Modified SICT scores at baseline, and weeks 24, 28, and 48. 
(a) Adherence domain. (b) Satisfaction/preference domain. (c) Con-
cern domain. PRO, patient-reported outcomes; SICT, satisfaction 

with iron chelation therapy; ObsRO, observer reported outcomes. 
Lower scores indicate better outcomes
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transaminase increase, and pharyngitis (Table 4). TEAEs 
related to DFX were reported in 70 patients (47.3%); most 
were related to GI, renal, and urinary disorders. Corona-
virus disease (COVID-19) of moderate severity was con-
firmed in 1 patient during the extension phase. The majority 
of AEs did not show a significant risk difference between 
treatments; however, there was a statistically significant 
reduction in GI disorders, infections and infestations, and 
investigations when patients were receiving FCT (Fig. 3).

Most SAEs were reported during the extension phase 
(16 patients in 48 weeks, 13.8%) followed by the DT phase 
(13 patients in 24 weeks, 8.8%) and the FCT phase (6 
patients in 24 weeks, 4.3%). Serious TEAEs that occurred 
in ≥ 3 patients were pyrexia (4 patients, 2.7%), elevated 
alanine transaminase (ALT) (4 patients, 2.7%), elevated 
AST (aspartate transaminase), and proteinuria (each of 
the 3 patients, 2.0%). No deaths were reported during the 
study.

Overall, 20 patients (13.5%) required dose adjustments 
or treatment interruptions due to AEs. These occurred for 
a higher proportion of patients during the DT treatment 
period (10 patients, 6.8%) than during FCT (4 patients, 
2.9%) or the extension phase with FCT (EXFCT) (6 
patients, 4.3%).

In most of the patients, liver enzyme values remained 
below the ULN throughout the treatment periods. However, 
a notable increase in the number of patients with fluctuat-
ing values for ALT and AST was observed over time. This 
increase was higher in the DT arm than in FCT or EXFCT 

arm during the treatment period. Creatinine clearance 
was ≥ 60 mL/min throughout the study for > 90% of patients.

Discussion

This phase 2, open-label, single-arm JUPITER study evalu-
ated the patient preference as well as overall safety, toler-
ability, and efficacy for DFX FCT or DT in patients with 
TDT or NTDT. The study included a broad patient popula-
tion from Asia and Middle East countries, with a major-
ity of them recruited from Thailand (34.5%) and Egypt 
(30.4%), allowing additional evidence regarding the use of 
DFX to be generated in populations representing East-Asian 
and Mediterranean regions. In addition, children aged 2 to 
9 years were included thus allowing further evaluation of the 
overall safety, tolerability, and efficacy profile of DFX FCT 
in these unexplored patient groups. This study examined 
detailed PRO to understand the patient preference overall 
and also by age, thalassemia transfusion status, and previ-
ous ICT status. In general, both overall and across strata, the 
results of this study reinforced the observations of the previ-
ously conducted ECLIPSE study [14] by showing a distinct 
patient preference for FCT over DT formulation. In line with 
the ECLIPSE study, this study also reported greater adher-
ence and improved PROs, including increased satisfaction, 
fewer concerns, and better palatability among patients on 
FCT compared to those receiving DT [14, 15]. Furthermore, 
in the current study, despite the protocol allowing patients 

Table 4   Most common AEs 
(overall; > 5% in any group) 
regardless of study drug 
relationship by preferred term 
and treatment

AE, adverse event; DFX, deferasirox; DT, dispersible tablet; EXFCT, extension phase; FCT, film-coated 
tablet

Most common AEs DFX DT
(N = 148)

DFX FCT
(N = 140)

DFX EXFCT
(N = 116)

Total
(N = 148)

Proteinuria 9 (6.1) 10 (7.1) 12 (10.3) 26 (17.6)
Pyrexia 8 (5.4) 9 (6.4) 7 (6.0) 23 (15.5)
Urine protein/creatinine ratio increase 13 (8.8) 12 (8.6) 7 (6.0) 22 (14.9)
Diarrhea 16 (10.8) 5 (3.6) 2 (1.7) 21 (14.2)
Upper respiratory tract infection 8 (5.4) 8 (5.7) 4 (3.4) 19 (12.8)
Transaminases increase 9 (6.1) 9 (6.4) 5 (4.3) 17 (11.5)
Pharyngitis 7 (4.7) 6 (4.3) 6 (5.2) 15 (10.1)
Urinary tract infection 9 (6.1) 3 (2.1) 3 (3.2) 13 (8.8)
Nasopharyngitis 6 (4.1) 7 (5.0) 3 (2.6) 13 (8.8)
Hepatic enzyme increase 6 (4.1) 4 (2.9) 6 (5.2) 12 (8.1)
Vomiting 7 (4.7) 3 (2.1) 3 (2.6) 12 (8.1)
Nausea 7 (4.7) 1 (0.7) 2 (1.7) 10 (6.8)
Blood bicarbonate increase 5 (3.4) 6 (4.3) 2 (1.7) 10 (6.8)
Serum ferritin increase 8 (5.4) 2 (1.4) 1 (0.9) 9 (6.1)
C-reactive protein increase 5 (3.4) 4 (2.9) 1 (0.9) 8 (5.4)
Hepatomegaly 8 (5.4) 0 0 8 (5.4)
Tonsilitis 4 (2.7) 2 (1.4) 5 (4.3) 8 (5.4)



Annals of Hematology	

1 3

to resume using DT after the mandated treatment switch 
to FCT at week 25, none of the patients switched, suggest-
ing that FCT was preferred over DT formulation among the 
patients.

To enable a direct assessment of patient preferences 
between the 2 different DFX formulations, this phase 2 study 
was developed as a single-arm sequential design, thereby 
exposing the same patients to both formulations (DT and 
FCT), which allowed a more robust assessment of their 
treatment preference. This was unlike other studies which 
used 2 arms to compare DFX formulations and randomized 
patients who received only one of the DFX formulations 
[8–10, 14–16].

In patients with TDT and NTDT, ICT is a critical com-
ponent of the treatment algorithm. However, most patients 
on ICTs do not adhere to therapy over time, leading to poor 
treatment outcomes [17]. Good adherence and management 
of AEs are key strategies for optimizing ICT [16]. Evidence 
suggests that the treatment regimens that are more conveni-
ent and easier to follow tend to have higher adherence rates 
compared to those requiring lifestyle modifications [18, 19]. 
In the current study, adherence to study medication was high 
during the entire study period with no measurable differ-
ence between DT and FCT based on pill count, the inferen-
tial analysis (ANCOVA model), or the mSICT adherence 

domain questions. This differed from the ECLIPSE study, 
where the pill count between DT and FCT was higher in 
the FCT arm [14, 15]. In addition, the mSICT adherence 
domain score was noticeably higher than that was observed 
in the ECLIPSE study [15]. This is likely due to differences 
in the demographics between these studies. In the current 
study, the majority of patients were less than 18 years of 
age, with 41.2% of patients aged from 2 to 6 years. In con-
trast, the ECLIPSE study only included patients > 10 years 
and the median age of the study population was 28 years 
(range 11–81 years) [15]. Expectantly, in the current study, 
the adherence was highest in patients in the age group of 2 
to 6 years based on the mSICT adherence domain, which 
is also consistent with observations from clinical practice, 
in which pediatric patient compliance is high due to car-
egiver/parent supervision. Though forgetfulness regarding 
the medicine was the main reason for the lack for adher-
ence and was prevalent throughout the entire core part, it 
reduced from 10.8% at baseline to 5.8% at week 48. The 
second most reported reason for non-adherence was taste or 
aftertaste for the DT formulation, and inconvenience for the 
FCT formulation.

In the current study, the mean changes from baseline in 
the mSICT preference scores were small and similar for both 
the formulations, suggesting that the preference domain of 

Fig. 3   Overall adverse events by system organ class sorted by risk difference. CI, conference interval; DT, dispersible tablet; FCT, film-coated 
tablet
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the mSICT tool was not as sensitive to a change in medica-
tion based on a direct question regarding patient preference. 
This is in contrast with what was observed in the ECLIPSE 
study where the mean mSICT preference scores were more 
in the favor of FCT and the difference in scores between 
the treatment groups was of a magnitude corresponding to 
clinically meaningful treatment benefit [15]. In this regard, a 
group of younger patients (aged 2–9 years) cared for by care 
giver/parent in this study than those of the ECLIPSE study 
might confound the mSICT preference scores. Therefore, it 
is important to keep in mind when designing similar stud-
ies in the future using the mSICT tool to evaluate patient 
preferences.

The efficacy of DFX was as expected, given the protocol-
specified dosing guidance with a relatively conservative dose 
escalation schedule (adjustments permitted every 3 months 
on the basis of the serum ferritin results). There was a 
decreasing trend in absolute SF levels over time, which was 
more pronounced for patients with NTDT than those with 
TDT. The median change of SF levels from baseline also 
indicated a decrease, as did the relative change in SF levels. 
This is also consistent with the previous studies [6, 8, 14, 
16].

During the study, there was a lower incidence of TEAEs 
and fewer GI disturbances with the use of FCT. This was 
reflected in both the AE profile and in the GI symptoms diary 
PRO, both of which showed fewer GI pain symptoms for DFX 
FCT. More patients receiving DT experienced GI AEs (23%) 
compared to those receiving FCT during the core (13.6%) 
or extension phase (12.1%). Diarrhea, nausea, vomiting, and 
upper abdominal pain were the most frequently reported AEs. 
DFX is associated with mild-to-moderate GI disturbances 
occurring early during treatment [20]. Given that the DFX 
FCT formulation is taken with light meals and also lacks the 
excipients, lactose, and sodium lauryl sulfate, both found in 
the original DT formulation and thought to be contributing to 
GI AEs, the FCT formulation was expected to show improved 
GI tolerability. The results of the current study are in line with 
the previous studies [14], where FCT showed less severe GI 
symptoms compared to DT formulation.

In conclusion, the JUPITER study reinforced patient pref-
erence for DFX FCT compared to DFX DT in patients with 
TDT or NTDT. With a broader patient population, including 
children aged 2 to 9 years, a robust, sequential study design, 
and longer exposure periods to FCT, the study provided 
valuable insights into the benefits of the FCT formulation, 
which in turn could be a major influencing factor toward 
improved patient experience and better adherence to ICT. 
Overall, the findings from detailed analyses of responses 
to various validated PROs suggest that there was a distinct 
patient preference for FCT over DT across all patient groups. 
DFX FCT had a comparable safety and efficacy profiles to 
the DT with fewer severe GI-related AEs and more favorable 

PROs, including increased satisfaction, fewer concerns, 
and better palatability. The findings suggest that the recom-
mended dosing of DFX FCT could ensure better tolerability, 
palatability, and compliance, thus offering a favorable option 
of ICT for the long-term management of iron overload.
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