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1 Abstract 

Title 

A multiCenter, nOn iNterVENtional study to evaluate the Impact of defErasirox on the quality of life 
of patients with beta thalassemia or sickle cell disease and traNsfusion-induCEd iron overload 

The ‘CONVENIENCE’ Study 

Version and date 

Version 1, 30 – Apr -2018 

Name and affiliation of main author 

Markos Moraitis, Ph.D. Medical Advisor, Novartis Hellas 

Keywords 

Deferasirox, Quality of Life, Thalassemia 

Rationale and background 

Adherence to iron chelation therapy is a crucial point to consider, as patients with β-thalassemia and 
other transfusion-dependent forms of anemia require lifelong iron chelation therapy from early 
childhood to prevent complications associated with transfusion iron overload. Furthermore, the 
extensive medical care required in these chronic, progressive and, in the long term, life-threatening 
conditions may impact the physical, psychosocial well-being and quality of Life (QoL) of patients and 
their families (Atkin 2001). Although QoL has emerged as a fundamental focus of comprehensive 
healthcare in this population, there is limited published data regarding the health-related QoL in 
patients with transfusion-induced iron overload and until recently no specific questionnaire was 
available for the assessment of the QoL of thalassemia patients. In view of this important need, the 
first Greek version of thalassemia-specific QoL questionnaire [Self-administered Specific 
Thalassemia Quality of life instrument (STQOLI) has been recently developed and validated 
(Lyrakos 2011).  

Furthermore, the availability of iron chelators such as deferasirox (DFX) that, due to its 
pharmacological properties and its balanced efficacy and safety profile along with its once-daily 
convenient dosing regimen contributes to actual patient compliance and increases the effectiveness 
of chelation therapy, is important in optimizing treatment outcomes and improving QoL of iron-
overloaded transfusion-dependent patients. 

Research question and objectives 

This study was designed to assess the health-related QoL (HRQoL) of patients with beta 
thalassemia or sickle cell disease who are receiving blood transfusions and iron chelation with DFX, 
using the STQOLI questionnaire. Moreover, the study aimed to further enrich the existing data on 
the efficacy and tolerability profile of DFX, as well as to assess patient’s compliance and satisfaction 
with treatment in a ‘real world’ clinical setting, among a representative population of patients with β-
thalassemia or sickle cell disease and transfusion-induced iron overload in Greece.  

The non-interventional nature of the study implies use of the commercially available form of 
deferasirox. The study was conducted with DFX DT (dispersible tablets) as the study drug. In 
September of 2017 DFX DT was substituted commercially with DFX FCT (film coated tablets). The 
results from the ECLIPSE trial showed a superiority of FCT vs DT in QoL-related parameters. To 
avoid any introduction of systematic positive bias any patients enrolled who switched to FCT were 
withdrawn from the study. Therefore, all collected and analyzed data refer to DFX DT.  

Objectives: The primary objective of this study was to evaluate the impact of DFX monotherapy on 
the thalassemia-specific quality of life at six months after switching to DFX monotherapy in patients 
with transfusion-induced iron overload. 

Secondary objectives included: 

 The evaluation of the impact on the thalassemia-specific QoL at 12 and 24 months after 
switching to DFX monotherapy in patients with transfusion-induced overload. 
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 The evaluation of the impact on the general QoL after switching to DFX monotherapy in 

patients with transfusion-induced iron overload. 

 Assessment of the effectiveness profile of DFX treatment in the study population at the 
indicative study time points. 

 Evaluation of the safety profile of DFX treatment under the setting of the standard clinical 
practice. 

 Evaluation of patients’ compliance with DFX treatment and reasons for non-compliance. 

 Assessment of patients’ satisfaction with DFX therapy. 

 Assessment of DFX tolerability 

Study design 

It was a prospective, multicenter, non-interventional, observational, open-label, phase IV study. Data 
required to address study specific objectives were collected from patients’ hospital files. Visit 
schedule,  assessments and collected data were suggested in this study in alignment with the 
standard clinical practice due to the non-interventional design. 

Setting 

This clinical study was conducted in 16 investigational sites throughout Greece; one site did not 
enroll any patients. Physicians were requested to monitor patients for a planned observation period 
of 24 months under which patients continued to receive DFX treatment according to the approved 
product’s labeling. Four follow-up visits (6, 12, 18 and 24 months after treatment with DFX initiation) 
were scheduled during the observation period. Overall 80 patients were screened and 68 patients 
were enrolled. One of the enrolled patients was pediatric (18>age>14 y). 

Subjects and study size, including dropouts 

Overall 80 patients were screened and 68 patients were enrolled. 

Eligible patients had to fulfill all of the following criteria: 

 Patients providing their signed and written informed consent for participating in the study. 

 Male or female patients aged >14 years old diagnosed with beta thalassemia or sickle cell 
disease and transfusion-induced iron overload. 

 Patients who have already started DFX treatment within 3 months prior to study enrolment, 
according to the standard medical practice and the terms and provisions described in the 
marketing authorization of the study drug. 

 Patients who had been treated with other chelation treatment regimen, according to the 
investigator’s clinical practice, for at least 3 consecutive months before switching to DFX 
treatment. 

  Patients with available STQOLI/EQ-5D score within the last month prior to DFX treatment 
onset. 

 History of transfusions of approximately 20 units of packed red blood cells. 

 Cardiac Magnetic Resonance Imaging T2* >6 msec the last year prior to DFX therapy 
onset, as measured by Magnetic Resonance Imaging (MRI), according to clinical practice. 

  Left Ventricular Ejection Fraction (LVEF) at MRI or ultrasound ≥56% the last year prior to 
the switch to the DFX according to clinical practice. 

Patients were excluded from the study if they met any of the following criteria: 

 Severe hepatic impairment (Child-Pugh Class C). 

 Estimated creatinine clearance <60 ml/min, based on clinical practice measurements. 

 Known hypersensitivity to study drug(s) or class of study drug(s) or to any of the excipients. 
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 Patients who met any other of the contraindications described in the locally approved 

product’s labeling. 

 Patients with severe medical or mental condition(s) that according to the discretion of the 
investigator prohibit participation in the study. 

 Participation in another interventional clinical trial during enrolling. 

 Pregnancy or breastfeeding. 

Variables and data sources 

The primary endpoint of this observational study was the change in STQOLI score at 6 months of 
DFX treatment when compared to the score before the switch to DFX. 

The study secondary endpoints included the following: 

• Change in STQOLI score at 12 and 24 months of DFX treatment, when compared to the 
score before the switch to DFX. 

• Change in the EQ-5D VAS and index scores at 6, 12 and 24 months of DFX treatment, when 
compared to from the ones before the switch to DFX. 

• Change in cardiac iron overload, measured by MRI T2* values as performed in clinical 
practice, after 12 and 24 months of DFX treatment, when compared to the values before the switch 
to DFX. 

• Change in liver iron concentration (LIC) measured by liver MRI T2* technique as performed 
in clinical practice, after 12 and 24 months of DFX treatment, when compared to that before the 
DFX. 

• Change in serum ferritin levels, as measured in clinical practice, after 6, 12, 18 and 24 
months of DFX treatment, when compared to those before the switch to DFX. 

• Proportions of patients who experience adverse events (AEs), serious adverse events 
(SAEs), adverse drug reactions (ADRs) and severe adverse drug reactions (SADRs) (including both 
clinical and laboratory abnormalities). 

• Proportion of enrolled patients reporting ‘excellent/very good compliance with DFX therapy’, 
via a 5-point Likert scale. 

• Frequency of patient-reported reasons for poor compliance after 6,12,18 and 24 months of 
DFX monotherapy. 

• Proportion of patients reporting ‘satisfied/very satisfied with DFX treatment’, via a 5-point 
Likert scale after 6,12 and 24 months of DFX treatment. 

• Proportion of patients who discontinue DFX treatment due to ADRs 

Statistical methods 

Continuous variables will be summarized with the use of descriptive statistical measures [mean 
value, standard deviation (SD), median and extreme values] and categorical/distinct variables will 
be displayed as frequency tables (N, %). The normality of distribution of continuous variables will be 
examined using the Kolmogorov–Smirnov test in order to determine whether or not to use parametric 
methods for the analysis of the sample data.  

Association between categorical variables will be assessed using either χ2 (chi-square test) or 
Fisher exact test, when appropriate. Furthermore, in order to examine the differences between 
continuous variables, paired t-test or Wilcoxon signed rank test for related samples and t-test or U-
Mann Whitney test for independent samples will be applied. One-Way ANOVA or Kruskal-Wallis test 
may be performed to detect differences between predefined groups on variables of interest. 

Α descriptive statistical analysis will be performed for all study data and mainly epidemiological 
methods will be applied. 

All AEs/ΑDRs and SAEs/SADRs were coded according to MedDRA (latest version) and were 
analyzed using descriptive statistics. Such analyses included the distribution of the number of 
patients for whom at least one AE has been reported (table of incidence), the total number of 
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occurrences for each reported event (table of frequency) as well as the severity of each event (table 
of severity). 

All the aforementioned statistical tests will be two-sided and will be performed at a 0.05 significance 
level. 

Results 

The main study results are: 

 QoL did not show any statistical significant changes from baseline in STQOLI at 6 months 
(primary endpoint). With respect to other timepoints, STQOLI had a slight trend to decrease, 
whereas EQ-5D index score showed a slight increase at 6 and 12 months from baseline, 
that was not sustained at EOS. EQ-5D VAS scores describing patients’ health state 
increased throughout the study; the increase was statistically significant at 12 months. 

 Liver iron overload showed a trend to decrease throughout the study, as LIC decreased at 
the end of study (EOS) compared to baseline, although these changes did not reach 
statistical significance. Serum ferritin levels and LVEF remained practically unchanged. 

 Compliance with treatment and satisfaction with DFX was increased throughout the study, 
although the increase was not statistically significant. 

 The most common reason for patients’ non-compliance was patients’ negligence. 

 AEs were reported in 80.9% of the study’s patients. In total and irrespective of the causality 
assessment, SAEs occurred in 36.8%.  

 Of the SAEs of the present study, 14.9% were suspected to be related to the study drug. 

 The most common ADRs encountered were increased serum creatinine, abdominal pain, 
albuminuria/microalbuminuria/proteinuria, and increased liver transaminases. 

 There was one instance reported of each of the following AEs, whose frequency is otherwise 
not known in the product’s SmPC and should be noted: neutropenia, thrombocytopenia, 
alopecia, and allergic dermatitis (hypersensitivity). 

 No deaths were documented throughout the study duration. 

 Patients who withdrew from DFX treatment due to an AE were 26.5% of the study 
population. 

 No conclusions can be derived for the pediatric cohort of this study. The one enrolled 
pediatric withdrew within 3 months due to an increase of serum creatinine levels, before the 
planned first assessments related to the objectives of this study.  

Discussion 

This study was terminated prematurely by Sponsor’s decision due to the low recruitment rate and 
the upcoming switch of the pharmaceutical form (dispersible tables substituted by film-coated 
tablets) that would have introduced a systematic positive bias in the evaluation of the primary 
endpoint (QoL). The statistical low power caused from the small sample and the inherent limitations 
of non-interventional studies should be taken into consideration when interpreting the study results 
(no randomization, stratification of confounding factors etc). In addition, the complete withdrawal of 
the dispersible tablet form pose an extra limitation in the generalizability and future application of the 
conclusions.  

To assess the primary objective of the study (change in QoL after switching to deferasirox 
monotherapy) the following tools were used: STQOLI, EQ-5D and a visual analog scale (VAS). Of 
these measures only the VAS score showed a statistical significant improvement. There has been 
only one report in Greece under a non-interventional setting on the QoL; patients who received DFX 
as chelation treatment had a better physical component summary score in the SF-36 questionnaire 
than those who were treated with DFO (Goulas 2011). Comparison of different tools cannot be 
conducted; however, given the limitations the result of this study is not inconsistent. 

The changes in LIC, cardiac T2*, serum ferritin and LVEF were used as measures to assess the 
effectiveness of the study treatment in liver and cardiac iron chelation. Of these, only LIC showed a 
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trend of decrease through the course of the chelation, however this result was not significant. The 
efficacy of iron chelation of deferasirox has been proven in numerous registration studies. Compared 
to those studies the enrolled population was not that heavily iron overloaded, as evidenced by the 
baseline LIC and cardiac T2* values (7.7 mg Fe/g dw and 33 ms, respectively), nor the dosing as 
aggressive, as evidenced by the average initial dose of 21 mg/kg/d. Also the premature termination 
restricted the average time of observation to an average of 14 months compared to the per protocol 
observation and data collection of 24 months. Given the overall design, duration and sample 
limitations along with the baseline different starting parameters, with respect to efficacy the study’s 
results are consistent with the published data. 

In general the safety profile is consistent with published data given the reported variability from study 
to study. Although a higher incidence was of SAEs was reported in this study, a lower incidence of 
SADRs was reported as well. These findings are not unexpected. On one hand, the enrolled 
population and study protocol are based on clinical standard practice, and not necessarily restricted 
by the strict eligibility criteria of a randomized, registration study. This high incidence also precludes 
the concern of safety underreporting, a case that may affect non-interventional studies in general. 
On the other hand, the accumulated physicians’ experience with the study drug compared to 5 to 10 
years ago of the time of the registration trials may influence the judgement of causality. Of note, one 
one instance reported of each of the following AEs, whose frequency is otherwise not known in the 
product’s SmPC were observed: neutropenia, thrombocytopenia, alopecia, and allergic dermatitis 
(hypersensitivity). 

This study allowed the enrollment of pediatric patients (18y>age>14 y). In this setting, one patient 
was enrolled and withdrawn within 3 months due to AE and before any primary or secondary 
assessments could take place. Therefore, no observations can be inferred from this study, other 
than reporting the AE for safety. 

Conclusion 

The efficacy of DFX chelation treatment in patients with beta-thalassemia and sickle-cell disease in 
the present study is in accordance with the results of previously published studies. Patients’ QoL, 
adherence to treatment, and satisfaction with DFX showed also a trend to increase in the study, 
which is in alignment with previous studies. The premature termination of the study resulted in lower 
statistical power of the results and may have precluded the study from deriving more concrete 
conclusions. Of note, iron chelation in this study was conducted with the dispersible tablet form of 
deferasirox, a pharmaceutical form that has been substituted by the film-coated tablet form. 

The type and frequency of AE occurrence are in accordance with the product’s SmPC and published 
clinical data. A higher incidence of SAEs than anticipated is noted, which may be attributed to various 
limitation factors and might not reflect the actual rate of SAEs in the general population treated with 
Exjade®. 

Marketing Authorization Holder(s) 

Novartis Europharm Limited, Frimley Business Park, Camberley GU16 7SR, United Kingdom. 

 

Name(s) and Affiliation(s) of Principal Investigator(s) 
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Karampatsos Fotis Children;s Regional General Hospital “Agia Sophia” 

Voskaridou Ersi General Hospital of Athens “Laiko” 
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Katsatou Marianna General Hospital of Corfu 

Kalpaka Anastasia General Hospital of Thessaloniki “Agios Pavlos” 
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3 Investigators 
A total of 16 sites were included in the study, of which 16 hospital-based principal 

investigators screened patients in the context of this study (Table 3-1). 

 

Table 3-1 : List of sites, investigators and site enrolment 

Site 
ID 

Principal 
Investigator 

Specialty Affiliation City (Region) Screened 
Enrolled 

(%) 

001 
Kattamis 
Antonios 

Pediatric 
Hematology 

Children's Regional General 
Hospital "Agia Sophia" 

Athens 
(Attica) 

6 5 (7.4) 

002 Vini Dimitra Pediatrics 
General Hospital of Nikea 
"Agios Panteleimon" 

Athens 
(Attica) 

0 0 

003 
Karampatsos 
Fotis 

Pediatrics 
Children's Regional General 
Hospital "Agia Sophia" 

Athens 
(Attica) 

7 5 (7.4) 

004 
Voskaridou 
Ersi  

Hematology 
General Hospital of Athens 
"Laiko" 

Athens 
(Attica) 

1 1 (1.5) 

005 
Klironomos 
Evaggelos 

Int. Medicine 
General Hospital of Heraklion 
"Venizeleio- Pananeio" 

Heraklion 
(Crete) 

4 4 (5.9) 

006 
Katsatou 
Marianna 

Hematology General Hospital of Corfu 
Corfu 

(Corfu) 
2 1 (1.5) 

007 
Kalpaka 
Anastasia 

Int. Medicine 
General Hospital of 
Thessaloniki "Agios Pavlos" 

Salonica 

(Salonica) 
2 2 (2.8) 

008 
Brie-
Koutsaki 
Gabriela 

Pediatrics 
General Hospital of Chania 
"Agios Georgios'' 

Chania 

(Crete) 
4 3 (4.4) 

010 
Kourakli 
Alexandra 

Hematology 
General University Hospital of 
Patras 

Patras 

(Patras) 
6 4 (5.9) 

011 
Pantelidou 
Despoina 

Hematology 
"University General Hospital of 
Thessaloniki ''AHEPA'' 

Salonica 
(Salonica) 

5 5 (7.4) 

012 
Economou 
Marina 

Pediatric 
Hematology 

General Hospital of 
Thessaloniki ''Ippokratio'' 

Salonica 

(Salonica) 
1 1 (1.5) 

013 
Vlachaki 
Efthymia 

Hematology 
General Hospital of 
Thessaloniki ''Ippokratio'' 

Salonica 

(Salonica) 
10 7 (10.3) 

014 
Eftichios 
Eftichiadis 

Hematology General Hospital of Karditsa 
Karditsa 

(Thessaly) 
1 1 (1.5) 

015 
Delicou 
Sophia 

Hematology 
"General Hospital of Athens 
''Ippokratio'' 

Athens 
(Attica) 

17 15 (22.1) 

016 
Petropoulou 
Foteini 

Pediatrics 
General Hospital of Athens “G. 
Gennimatas” 

Athens 
(Attica) 

12 12 (17.6) 

018 
Lafiatis 
Ioannis 

Pediatrics 
"Theageneio" Anticancer 
Hospital of Thessaloniki 

Salonica 
(Salonica) 

2 2 (2.8) 

Site selection was sought to be representative of the whole Greek territory. In fact, 11 sites 

were located in urban centers (Athens 6, Salonica 4 and Patras 1), while the remaining 5 

sites were located in the periphery of the Greek territory (islands of Crete (2), Mytilene and 

Corfu, and Karditsa in the mainland). Patient screening and enrolment followed this pattern; 

38, 15, 4 and 11 patients originated from the regions of Athens, Salonica, Patras (largest 

urban centers) and periphery of Greece, respectively. Of note, one site (No2) did not enroll 

any patients. Overall, there were 80 patients screened of whom 68 were found eligible for 

enrolment. 
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4 Other responsible parties 

The study monitoring was assigned to and was performed by Qualitis Ltd (CRO). The data 

management, the statistical analysis and clinical study report (CSR) were assigned to and 

performed by the (CRO) ZEINCRO HELLAS. 

5 Milestones 
Table 5-1: Study milestones 

Milestone Actual date Comments 

First IRB approval date for the original 
protocol 

18 July 2012  

Start of data collection 24 April 2013 First patient first visit 

End of recruitment October 2017 Notification to Ethics Board 

End of data collection 03 January 2018 Last patient last visit 

Candidate pre-final report of study results 2 April 2018 2 April 2018 

Note: An interim analysis was initially planned after the first 50 patients would have completed the first 6-

month follow-up period. This interim analysis was cancelled due to the premature termination of the study. 

In October of 2017 the Sponsor decided to terminate the study. The rationale for this 

decision was based on the following reasons: 

- The slow enrolment did not assure that the target population would have been 

feasible (150 versus 68 patients for target and enrolled population, respectively). 

- In September of 2017 the new pharmacological form of DFX in film-coated tablets 

became available through the prescription system. The data collected through the 

conduct of this study were based on the then approved form of dispersible tablets 

(DT). The ECLIPSE study found that patients treated with DFX in the form of film-

coated tablet (FCT) had greater adherence and satisfaction than those who received 

DFX in the form of a dispersible tablet (Taher 2016). Continuing enrolment of 

patients switching to film-coated tablets would have introduced a systematic positive 

bias in favor of the study drug, since the primary endpoint is related to QoL. 

- After the introduction of the new form, the form of DT was gradually withdrawn, as 

agreed with the Health Authorities. By the end of 2017 the dispersible tablet form 

was extinct from the market.  

6 Rationale and background 

Adherence to iron chelation therapy is fundamental in transfusion-dependent patients, such 

as those with β-thalassemia and other transfusion-dependent forms of anemia requiring 

lifelong iron chelation therapy from early childhood, so that complications associated with 

transfusional iron overload are prevented. Furthermore, the extensive medical care required 

in these chronic, progressive and, if-unchelated, life-threatening conditions may impact the 

physical, psychosocial well-being and quality of Life (QoL) of patients and their families 

(Atkin 2001). Although QoL has emerged as a fundamental focus of comprehensive 

healthcare in this population, there is limited published data regarding the health-related 

QoL in patients with transfusion-induced iron overload and until recently no specific 

questionnaire was available for the assessment of the QoL of thalassemia patients. In view 

of this important need, the first Greek version of thalassemia-specific QoL questionnaire 
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[Self-administered Specific Thalassemia Quality of life instrument (STQOLI)] has been 

recently developed and validated (Lyrakos 2011).  

Furthermore, the availability of iron chelators such as deferasirox (DFX) that, due to its 

pharmacological properties and its balanced efficacy and safety profile along with its once-

daily convenient dosing regimen contributes to actual patient compliance and increases the 

effectiveness of chelation therapy, is important in optimizing treatment outcomes and 

improving QoL of iron-overloaded transfusion-dependent patients. 

7 Research question and objectives 

Τhis study was designed to assess the health-related QoL (HRQoL) of patients with beta 

thalassemia or sickle cell disease who had been receiving blood transfusions and iron 

chelation, using the STQOLI questionnaire, after switching to DFX monotherapy. 

Moreover, the study aimed to further enrich the existing data on the efficacy and tolerability 

profile of DFX, as well as to assess patient’s compliance and satisfaction with treatment in 

a ‘real world’ clinical setting, among a representative population of patients with β-

thalassemia or sickle cell disease and transfusion-induced iron overload in Greece. 

7.1 Primary objective: 

The primary objective of this study was to evaluate the impact of DFX monotherapy on the 

thalassemia-specific quality of life at six months after switching to DFX monotherapy in 

patients with transfusion-induced iron overload. 

7.2 Secondary objectives: 

Secondary objectives included: 

• The evaluation of the impact on the thalassemia-specific QoL at 12 and 24 months 

after switching to DFX monotherapy in patients with transfusion-induced overload. 

• The evaluation of the impact on the general QoL after switching to DFX 

monotherapy in patients with transfusion-induced iron overload. 

• Assessment of the effectiveness profile of DFX treatment in the study population at 

the indicative study time points. 

• Evaluation of the safety profile of DFX treatment under the setting of the standard 

clinical practice. 

• Evaluation of patients’ compliance with DFX treatment and reasons for non-

compliance. 

• Assessment of patient satisfaction with DFX therapy. 

• Assessment of DFX tolerability. 
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8 Amendments and updates to the protocol 

Throughout the conduct of the study two amendments occurred (Table 8-1).  

Table 8-1 Summary of amendments 

Number Date Amended 
material 

Amendment or 
update 

Summary of rationale 

1 6/11/2012 Protocol Amendment PV requirement addition and update 
of eligibility criteria based on recent 
clinical data (cardiac MRI etc) 

2 17/10/2014 Protocol 
and CRF 

Amendment Patient target population extension to 
monotherapies 

The protocol was amended in Amendment 1 so that it complied with the regulation (EU) No 

520/2012 on the performance of pharmacovigilance (PV) activities provided for in 

regulation (EC) 726/2004 and Directive 2001/83/EC. 

Furthermore, the inclusion criterion of cardiac magnetic resonance imaging (MRI) T2*>15 

msec while on combination or sequential iron chelation therapy was changed to MRI 

T2*>10 msec. The scientific data which justified for this alteration rely on the results of the 

EPIC 3-year cardiac substudy (Pennell 2012) which proved that a number of patients with 

cardiac MRI T2*>10 msec while on combination therapy with deferoxamine 

(DFO)/deferiprone (DFP) improved to normal cardiac iron levels MRI T2*>20 msec after 

transitioning to DFX monotherapy. Therefore, patients with 10<MRI T2*<15msec could 

also benefit from transitioning from combination therapy to DFX monotherapy. In addition, 

the time at which the last available cardiac MRI T2* and left ventricular ejection fraction 

(LVEF) value while on combination or sequential iron chelation treatment could be 

considered as accurately describing patient status to one year, was specified. 

The rationale to the second amendment was based on the published data which showed that 

also patients who were previously treated with other monotherapies such as DFO or DFP 

might benefit from DFX treatment in terms of QoL and efficacy. Compared to age-matched 

norms, β-thalassemia and MDS patients reported lower SF-36 domain scores at baseline. 

Low levels of treatment satisfaction, adherence, and persistence were also observed. 

HRQOL improved following treatment with DFX, particularly among β-thalassemia 

patients. Furthermore, patients reported high levels of satisfaction with DFX at end of study 

and greater ICT adherence, and persistence (Porter et al, Anemia. 2012). Therefore, the core 

of this amendment lifted the restrictive combination/sequential prior treatment condition to 

all prior treatments. 

Additionally, to be consistent with the published data of the CORDELIA study (Pennel 

2014) the cardiac T2* in the eligibility criteria was reduced to 6 ms. 

 

9 Research methods 

9.1 Study design 

The design was that of prospective multicenter, non-interventional, observational, open-

label, phase IV study. The study protocol and ICF were reviewed and approved by the 

Institutional Ethics Boards and the relevant financial agreements were executable, before 

initiation of the study at any participating site. 
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Τhe study has been designed to assess the HRQoL of patients with beta-thalassemia or sickle 

cell disease who are receiving blood transfusions and iron chelation with DFX, using the 

STQOLI questionnaire. A power of approximately 80% was considered adequate for the 

assessment of 150 patients in order to answer the research question; the difference in total 

STQOLI score at 6 months of therapy from prior DFX therapy commencement. Hence, the 

hypothesis of a 3-point mean change in STQOLI total score along with the aforementioned 

power of the study confirmed the strength of the study design. 

Data required to address study specific objectives were collected from patients’ hospital 

files. A Novartis representative reviewed the protocol and the case report form (CRF) with 

the physicians and the staff involved in the study. Physicians were requested to monitor 

patients for a planned observation period of up to 24 months under which patients continued 

to receive DFX treatment according to the approved product’s labelling 

9.2 Setting 

This clinical study was conducted in 16 investigational sites throughout Greece, of which 

15 did enroll at least one patient.  

This was a non-interventional study and did not impose a therapy protocol, 

diagnostic/therapeutic procedure, or a visit schedule. Patients were treated according to the 

local prescribing information and routine medical practice in terms of visit frequency and 

types of assessments performed and only these data were collected as part of the study. The 

treating physician was asked to complete if possible at every patient visit the appropriate 

CRF. However, below is the recommended assessment schedule that most likely mirrors the 

patterns of routine clinical care of most patients being treated with DFX. 
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Table 9 1: Data collection schedule 

 

Evaluation 

Baseline 
Visit 

(V1)  

Follow-up 
Visit (V2) 

Follow-up 
Visit (V3) 

Follow-up 
Visit (V4) 

Final Visit or Early 
Discontinuation 

(V5) 

 

Within 3 
months 

after 
deferasirox 

therapy 
onset 

6 months 
after DFX 

start  

 

12 months 
after DFX 

start  

 

18 months 
after DFX 

start  

 

24 months after DFX 
start or premature 

termination 

 

Visit window   1 month  1 month  1 month  1 month 

Confirmation of inclusion/exclusion criteria X     

Acquisition of patient’s informed consent X     

Sociodemographic/anthropometric 
characteristics 

X     

Body weight, height X  X   X   X   X  

Physical examination  X X X X X 

Vital signs  X X X X X 

Information on hemoglobin disorder X     

Prior chelation therapy X     

Relevant medical history X X X X X 

Transfusional history & RBC transfusion 
requirements 

X X X X X 

Deferasirox treatment information 
[Initiation, dosing, discontinuation and 
reason(s) for treatment withdrawal] 

X X X X X 

Concomitant medications X X X X X 

Standard laboratory testing  X X X X X 

Blood biochemistry  X X X X X 

LVEF at MRI or ultrasound X  X  X 

Liver MRI T2* X  X  X 

Cardiac MRI T2* X  X  X 

EQ-5D1   X  X X  X 

STQOLI 1  X  X X  X 

Patient compliance with treatment   X X X X 

Patient satisfaction with treatment 6  X X  X 

AE & SAE monitoring & record  X X X X 

 

Notes: 
1. Within one month prior to DFX treatment commencement.  

 

Upon the enrolment of each subject into the study, the investigator should follow the below-

mentioned procedures: 
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Step 1: Explanation of the study’s objective to the candidate patient and acquisition of the 

signed and dated written informed consent (ICF), after providing ample time to the patient, 

so that the latter can study carefully and comprehend the ICF. 

Step 2: After the written consent to participation, the Investigator should check eligibility 

(inclusion/exclusion criteria); the patient should be enrolled in the study and receive an 

identification number 

Step 3: Collection of the data from the medical records of the eligible subjects, as required 

by the CRF and completion of the CRF. 

Step 4: After confirmation of the correctness against the source documents (source 

document verification) by the monitor, the Investigator should provide the completed 

original CRF to the Sponsor for the statistical analysis and retain a copy of the CRF for 

his/her study files. For early discontinuation patients, the reason for discontinuation should 

be specified. 

9.3 Subjects 

One hundred and fifty (150) patients with beta-thalassemia or sickle cell disease and 

transfusion-induced iron overload were planned to participate in the study according to the 

inclusion and exclusion criteria. 

Inclusion criteria: 

Eligible patients had to fulfill all of the following criteria: 

 Patients providing their signed and written informed consent for participating in the 

study. 

 Male or female patients aged >14 years old diagnosed with beta thalassemia or 

sickle cell disease and transfusion-induced iron overload. 

 Patients who have already started DFX treatment within 3 months prior to study 

enrolment, according to the standard medical practice and the terms and provisions 

described in the marketing authorization of the study drug. 

 Patients who had been treated with other chelation treatment regimen, according to 

the investigator’s clinical practice, for at least 3 consecutive months before 

switching to DFX treatment. 

 Patients with available STQOLI/EQ-5D score within the last month prior to DFX 

treatment onset. 

 History of transfusions of approximately 20 units of packed red blood cells (RBCs). 

 Cardiac MRI T2* >6 msec the last year prior to DFX therapy onset, as measured by 

MRI, according to clinical practice. 

  LVEF at MRI or ultrasound ≥56% the last year prior to the switch to the DFX 

according to clinical practice. 

 

Exclusion criteria: 

Patients were excluded from the study if they met any of the following criteria: 
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 Severe hepatic impairment (Child-Pugh Class C). 

 Estimated creatinine clearance <60 ml/min, based on clinical practice 

measurements. 

 Known hypersensitivity to study drug(s) or class of study drug(s) or to any of the 

excipients. 

 Patients who met any other of the contraindications described in the locally approved 

product’s labeling. 

 Patients with severe medical or mental condition(s) that according to the discretion 

of the investigator prohibit participation in the study. 

 Participation in another interventional clinical trial during enrolling. 

 Pregnancy or breastfeeding. 

Overall 80 patients were screened and 68 patients were enrolled. The mean (SD) length of 

the study’s follow-up period was 14.03 (9.22) months with the maximum observed follow-

up period being 25 months.  

9.4 Variables 

The primary endpoint of this observational study was the change in STQOLI score at 6 

months of DFX treatment when compared to the score before the switch to DFX. 

The study secondary endpoints included the following: 

 Change in STQOLI score at 12 and 24 months of DFX treatment, when compared 

to the score before the switch to DFX. 

 Change in the EQ-5D VAS and index scores at 6, 12 and 24 months of DFX 

treatment, when compared to from the ones before the switch to DFX. 

 Change in cardiac iron overload, measured by MRI T2* values as performed in 

clinical practice, after 12 and 24 months of DFX treatment, when compared to the 

values before the switch to DFX. 

 Change in liver iron concentration (LIC) measured by liver MRI T2* technique as 

performed in clinical practice, after 12 and 24 months of DFX treatment, when 

compared to that before the DFX. 

 Change in serum ferritin levels, as measured in clinical practice, after 6, 12, 18 and 

24 months of DFX treatment, when compared to those before the switch to DFX. 

 Proportions of patients who experience adverse events (AEs), serious adverse events 

(SAEs), adverse drug reactions (ADRs) and serious adverse drug reactions (SADRs) 

(including both clinical and laboratory abnormalities). 

 Proportion of enrolled patients reporting ‘excellent/very good compliance with DFX 

therapy’, via a 5-point Likert scale. 

 Frequency of patient-reported reasons for poor compliance after 6,12,18 and 24 

months of DFX monotherapy. 

 Proportion of patients reporting ‘satisfied/very satisfied with DFX treatment’, via a 

5-point Likert scale after 6, 12 and 24 months of DFX treatment. 
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 Proportion of patients who discontinue DFX treatment due to ADRs. 

9.5 Data sources and measurement 

Data required to address study specific objectives were collected in a prospective manner 

from patients’ hospital files. Initiation of the participating sites was performed by Novartis. 

Before study initiation, a Novartis representative reviewed the protocol and CRF with the 

physicians and the staff which was involved in the study. Sites having enrolled patients in 

this study recorded data on paper CRF provided by Novartis which captured, checked, stored 

and analyzed the data. Novartis standard operating procedures (SOPs) and procedures were 

followed at any time. Concomitant medications entered into the database were coded using 

the World Health Organization (WHO) Drug Reference List, which employs the Anatomical 

Therapeutic Chemical (ATC) classification system. Medical history/current medical 

conditions and AEs were coded using the Medical dictionary for regulatory activities 

(MedDRA) terminology. Safety data (serious or non-serious) were reported as defined in 

the protocol. 

This was a non-interventional study and did not impose a therapy protocol, 

diagnostic/therapeutic procedure, or a visit schedule. Patients were treated according to the 

local prescribing information and routine medical practice in terms of visit frequency and 

types of assessments performed and only these data were collected as part of the study. The 

treating physician was asked to complete if possible at every patient visit the appropriate 

CRF.  

The investigator collected the required information from subject’s medical records, through 

the questions that were posed to the patient, and through the QoL questionnaires that were 

completed by the patient, and afterward should record the collected data in the CRFs. 

Safety-related measurements  

Safety was monitored by assessing physical examination, changes in medical history, vital 

signs, laboratory evaluations as well as by collecting of the AEs/SAEs at every visit. 

1. Physical examination: A physical examination was performed at baseline visit, follow 

up visits 2,3,4 and final visit of the study. The exam entailed an examination of general 

appearance, extremities, skin, head, neck, eyes, ears, nose, throat, lungs, thorax, heart, 

abdomen, peripheral vessels, bones, and muscles. Information about the physical 

examination must be present in the source documentation at the study site. Significant 

findings that were present prior to the start of study drug must have been included in the 

relevant medical history page on the patient’s CRF. Significant findings made after the 

start of study drug which met the definition of an AE must have been recorded on the 

AE page of the patient’s CRF. 

2. Vital signs: Vital signs included blood pressure and pulse measurements and were 

measured at baseline, follow up visits 2,3,4 and final visit of the study. 

3. Laboratory evaluations: Laboratory evaluations will be performed in all study visits 

including CBC and standard laboratory testing (serum creatinine, creatinine clearance, 

aspartate aminotransferase (AST)/ alanine aminotransferase (ALT), alkaline 

phosphatase (ALP), bilirubin and proteinuria. 

4. As part of the study assessments, LIC in mg Fe/gr dw were assessed as in routine clinical 

practice by using the non-invasive method of MRI T2*. LIC measurements were 

performed before starting DFX and then at 12 and 24 months of deferasirox treatment. 

Cardiac iron concentration as measured by MRI T2* in ms was assessed as in routine 



Novartis Confidential Page 22 

Non-interventional study report  ICL670/Exjade®/CICL670AGR04 

 

clinical practice before starting DFX and then at 12 and 24 months of DFX treatment. 

Cardiac function was assessed by measuring LVEF through MRI or ultrasound as in 

routine clinical practice before starting DFX and then at 12 and 24 months of DFX 

treatment. Furthermore, the QoL of patients was evaluated by using the STQOLI and 

the EuroQuol-5 Dimensions before starting DFX and then at 6, 12 and 24 months of 

DFX treatment. Patients’ compliance with DFX treatment was assessed at indicative 

timepoints at 6,12,18 and 24 months of DFX monotherapy using a 5-point Likert scale 

(excellent, very good, good, fair, poor). 

9.6 Bias 

The study is observational, so the standard methodology limitations of causation in non-

interventional studies apply. 

9.7 Study size 

Sample size calculation had been based on study's primary endpoint, which was the 

determination of the change in total STQOLI score (scale 0-100) from prior DFX therapy 

commencement to 6 months of therapy with DFX in eligible patients with beta-thalassemia 

or sickle cell disease and transfusion-induced iron overload. 

Since there were limited published bibliographic data regarding the expected mean change 

of the total STQOLI score, it was assumed (as per the questionnaire’s originator counseling) 

that a mean change of 3 points (from prior DFX therapy commencement to 6 months of 

therapy) was considered as a minimum clinically significant difference. Furthermore, based 

on the pilot study performed for the validation of the questionnaire, a standard deviation of 

12.4 was assumed. Therefore, the assessment of 128 patients was required in order to 

estimate the aforementioned difference with a 95% confidence interval of 0.84 to 5.16 and 

with power approximately 0.80 (α: 0.05). Having taken into account that 15% of the total 

study cohort would either be withdrawn or not provide evaluable data for various reasons, 

approximately 150 patients were finally required in order to ensure the aforementioned 

sample size for the final statistical analysis. Sample size calculation was performed with the 

use of SPSS Sample Power v.2. 

9.8 Data transformation 

The EQ-5D-3L descriptive system comprises 5 dimensions: mobility, self-care, usual 

activities, pain/discomfort, and anxiety/depression. For the purpose of the analysis (changes 

from baseline per dimension), each dimension was transformed into 2 levels: “no problems” 

and “with problems”. STQOLI comprises 4 main domains (disease and symptoms, chelation 

therapy, psychosocial and transfusion impact) and one global item about the current state of 

health and general health. A linear transformation was carried out so that the scoring scale 

for each domain will be standardized between 0 and 100. Patients’ age was also transformed 

into 2 categories: < 18 years and ≥ 18 years. The abovementioned transformations were not 

foreseen by the protocol. 

According to the study endpoints and statistical methods of the study protocol, 

transformations were applied to the following variables: age, DFX dosage, STQOLI score, 

EQ-5D dimensions.  

No group analysis was performed in the study, mainly attributed to the study’s design. 
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9.9 Statistical methods 

Main summary measures 

Continuous variables will be summarized with the use of descriptive statistical measures 

[mean value, standard deviation (SD), median and extreme values] and categorical/distinct 

variables will be displayed as frequency tables (N, %). The normality of distribution of 

continuous variables will be examined using the Kolmogorov–Smirnov test in order to 

determine whether or not to use parametric methods for the analysis of the sample data.  

Association between categorical variables will be assessed using either χ2 (chi-square test) 

or Fisher exact test, when appropriate. Furthermore, in order to examine the differences 

between continuous variables, paired t-test or Wilcoxon signed rank test for related samples 

and t-test or U-Mann Whitney test for independent samples will be applied. One-Way 

ANOVA or Kruskal-Wallis test may be performed to detect differences between predefined 

groups on variables of interest. 

The descriptive statistical analysis will be performed for all study data and mainly 

epidemiological methods will be applied. 

All AEs/ΑDRs and SAEs/SADRs were coded according to MedDRA (latest version) and 

were analyzed using descriptive statistics. Such analyses included the distribution of the 

number of patients for whom at least one AE has been reported (table of incidence), the total 

number of occurrences for each reported event (table of frequency) as well as the severity 

of each event (table of severity). 

All the aforementioned statistical tests will be two-sided and will be performed at a 0.05 

significance level. 

Main statistical methods 

Statistical analysis was performed: 

• In the Intention to Treat (ITT) set which consists of all eligible patients who will be 

enrolled in the study regardless of whether or not they will finally complete the study; 

• In the Per Protocol Set (PPS) which consists of all eligible patients from ITT who 

will complete the study, i.e., the 24-month follow-up period and; 

• In subsets of ITT with available data at each indicative timepoint (visit). 

In principle, the analyses of baseline characteristics as well as of safety data were based on 

ITT, whereas the changes in efficacy variables as well as in STQOLI and EQ-5D at the 

different time points of the study were calculated using the subsets of ITT with available 

data at each indicative timepoint. 

Patients who were erroneously enrolled in the study (i.e., not fulfilling the eligibility criteria) 

were excluded from all analyses of this study and any violations of the protocol were 

reported in detail in the clinical study report (CSR). 

Missing values 

The analysis was performed on the basis of non-missing information and no imputation 

methods were applied. 
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Sensitivity analyses 

No sensitivity analyses were performed. The robustness of the study results was assessed by 

the use of non-parametric techniques, such as Wilcoxon signed-rank test since the statistical 

assumption of data normality was violated. 

Amendments to the statistical analysis plan 

No amendments to the statistical analysis plan were performed. 

9.10 Quality control 

The Novartis data management or designated CRO assured database auditing. An audit 

review of data contained upon source documents and CRFs vs. that entered into the study 

database occurred (data auditing). In all scenarios, the physician must maintain source 

documents for each patient in the study, consisting of case and visit notes (hospital or clinic 

medical records) containing demographic and medical information, and the results of any 

other tests or assessments. All information entered in the CRF must be traceable to these 

source documents in the patient’s file. The physician must also keep the original informed 

consent form signed by the patient (a signed copy is given to the patient). The physician 

must give Novartis (or designee person from CRO) access to all relevant source documents 

to confirm their consistency with the CRF entries. No information in source documents 

about the identity of the patients will be disclosed. 

The Novartis data management or designated CRO assured compliance monitoring. 

Monitoring activity included reviews of the progress of the study and compliance with the 

protocol, Novartis SOPs, and GCP guidelines. Source document verification was conducted 

at 100% of all data entered in the CRFs. 

10 Results 

10.1 Participants 

Between April of 2013 and October 2017 80 patients were screened and 68 patients were 

eligible for enrolment. The reasons for screening failure are illustrated in Table 10-1. All 

screen failures were attributed to failure to fulfil all eligibility criteria, with the most 

common reason for screen failure (4 out of 12 failures) being the insufficient fulfillment of 

the ICF requirement at baseline visit.  
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Table 10-1: Patient disposition – Overall study 

Disposition – no  

Screened patients 80 

Enrolled patients 68 

Screening failures 12 

Available reasons for screening failure – no. (%)  

Failure in inclusion criteria  

Inclusion Criterion 2: Patients who have already started DFX 

treatment within 3 months prior to study enrolment, according to the 

standard medical practice and the terms and provisions described in 

the marketing authorization of the study drug.  

2 (16.7) 

Inclusion Criterion 3: Patients who have been treated with other 

chelation treatment regimen, according to the investigator’s clinical 

practice, for at least 3 consecutive months before switching to DFX 

treatment.  

2 (16.7) 

Inclusion Criterion 4: Patients with available STQOLI/EQ-5D score 

within the last month prior to DFX treatment onset.  
1 (8.3) 

Inclusion Criterion 6: Cardiac MRI T2* >10 msec the last year prior 

to DFX therapy onset, as measured by MRI, according to clinical 

practice.  

1 (8.3) 

Inclusion Criterion 7: LVEF at MRI or ultrasound ≥56% the last 

year prior to the switch to the DFX according to clinical practice. 
1 (8.3) 

Failure in exclusion criteria  
Exclusion Criterion 2: Estimated creatinine clearance <60 ml/min, based on 

clinical practice measurements. 1 (8.3) 

Other  

Satisfaction of all eligibility criteria is unknown 1 (8.3) 

ICF not available in the baseline visit 3 (25) 

The mean (SD) length of the study’s follow-up period was 14 (9.2) months with the 

maximum observed follow-up period being 25 months. Fewer than half of the patients 

completed the full protocol (31 out of 68 patients, 46%). Most patients withdrew due to 

‘Other reasons’, mostly due to switching to the new formulation (11 patients), whereas 12 

patients withdrew due to the occurrence of a treatment-terminating AE. A complete list of 

the reasons of withdrawals is summarized in Table 10-2. Most patients withdrawing due to 

AE (10 out of 12) were observed until the 2nd follow-up visit (~12 months since the onset 

of DFX treatment). In contrast, all patients withdrawing due to the change of pharmaceutical 

formulation were observed between 12 and 18 months (Figure 10-1). These patients 

represent enrolled patients who continued follow-up after the premature termination of 

recruitment. 
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Table 10-2: Information on study completion 

Study completion – no. (%) N=68 

Yes 31 (45.6) 

No 37 (54.4) 

Reason for discontinuation – no. (%) N=37 

Lack of efficacy 3 (8.1) 

Lost to follow–up 0 (0) 

Presence of adverse event 12 (32.4) 

Abnormal laboratory value 3 (8.1) 

Subject withdrew consent 6 (16.2) 

Administrative problems 0 (0) 

Death 0 (0) 

Other 13 (35.1) 

Change in formulation 11 (84.6) 

Difficulty in formulation’s intake (liquid form) 1 (7.7) 

Patient discontinued treatment with DFX* 1 (7.7) 
*
According to DFX administration, this patient discontinued due to non-compliance (reported reason for treatment 

discontinuation) 
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Figure 10-1: Study flowchart 
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10.2 Descriptive data 

Demographic and clinical characteristics 

Among the 68 study patients, 30 patients (44%) were male. Mean age of the population (± 

standard deviation [SD]) was 40 years (9.6) with 67 patients being >18 years.  

The majority of study patients were diagnosed with β – Thalassemia major. The 

establishment of prenatal screening for hereditary hemoglobinopathies in the country as 

standard practice over the last three decades leads to a very early detection of these disorders 

and diagnosis. Therefore, there is no practically difference between the time from diagnosis 

and the patients’ age.  Details of other demographic and clinical characteristics as recorded 

at baseline are presented in Table 10-3. 

Of the 68 patients one male pediatric patient was 14 years and 3 months old at the time of 

enrolment (patient number 12001 at site 12) and belonged to the ‘pediatric’ age group (14-

18) allowed by protocol. This pediatric patient was diagnosed with β-thalassemia intermedia 

on 09/07/2004 and initiated RBC transfusions. An approved by the Institutional Review 

Board minor informed consent and ascension form was obtained from the patient before 

enrolling, according to the local laws and regulations on 4/5/2016 (14 years and 3 months 

of age on the date of ICF). The baseline vitals were: systolic and diastolic arterial pressure 

of 106 and 55 mmHg respectively, heart rate equal to 79 beats/min and BMI equal to 17.54. 

. 
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Table 10-3: Demographic and clinical characteristics of patients at baseline 

Sex – no. (%) Ν=68 

     Male 30 (44.1) 

     Female 38 (55.9) 

Age – yr Ν=68 

     Mean ± SD 39.88 ± 9.59 

     Median [IQR] 39.00 (33.50-45.75) 

<18 years 1 (1.5) 

≥ 18 years 67 (98.5) 

BMI – k/m2 Ν=68 

     Mean ± SD 23.11 ± 3.86 

     Median [IQR] 22.86 (20.77-25.10) 

Race – no. (%) Ν=68 

      Caucasian 68 (100) 

      African 0 (0) 

      Asian 0 (0) 

      Other 0 (0) 

Educational Status – no. (%) Ν=68 

      Illiterate 2 (2.9) 

      Primary 4 (5.9) 

      Secondary 4 (5.9) 

      High school 18 (26.5) 

      Bachelor’s degree 36 (52.9) 

      Postgraduate studies 4 (5.9) 

Systolic BP – mmHg  Ν=65 

     Mean ± SD 113.29 ± 11.88 

     Median [IQR] 110.0 (105.0-120.0) 

Diastolic BP – mmHg  Ν=65 

     Mean ± SD 69.43 ± 9.85 

     Median [IQR] 70.00 (64.50-75.00) 

Heart Rate – bpm Ν=65 

     Mean ± SD 77.80 ± 10.56 

     Median [IQR] 78.00 (71.00-84.00) 

Hemoglobin disorder – no. (%) Ν=68 

     β – Thalassemia intermedia 10 (14.7) 

     β – Thalassemia major 53 (77.9) 

     Sickle cell anemia 5 (7.4) 

Time from diagnosis of hemoglobin disorder – 

yrs 
Ν=67 

     Mean ± SD 36.48 ± 8.36 

     Median [IQR] 37.00 (31.00-42.00) 
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Transfusion history 

The median time from the initiation of RBC transfusions showed that the median age of the 

first transfusion was at approximately 3 years. Patients were receiving approximately 2 units 

of RBCs per month during previous 12 months prior to enrolment (Table 10-4).  

The pediatric patient received 15 units of packed RBC transfused during the last year before 

starting therapy with Exjade® with the total volume of blood transfused being 7780 ml. The 

average volume of blood transfused per month was 648 ml.  

Table 10-4: Transfusion history before the initiation of treatment with DFX 

Time from the initiation of RBC transfusions – yrs Ν=67 

     Mean ± SD 33.94 ± 9.98 

     Median [IQR] 36.00 (28.00-41.00) 

Total number of units of packed RBC transfused during 

the last year before starting therapy with DFX – N 
Ν=68 

     Mean ± SD 26.50 ± 12.72 

     Median [IQR] 25.50 (19.25-32.75) 

Total volume of blood transfused during the last year 

before starting therapy with DFX – mL 
Ν=68 

     Mean ± SD 9072.59 ± 4044.39 

     Median [IQR] 
969.00 (6812.50-

11867.50) 

Average volume of blood transfused per month – mL Ν=68 

     Mean ± SD 744.35 ± 320.82 

     Median [IQR] 
750.00 (560.62-

909.25) 

 

Iron chelation history 

Approximately 2 out of 3 (43 of 68, 63.2%) enrolled patients were receiving a combination 

scheme of iron chelation before the initiation of DFX (Table 10-5). One patient received a 

sequential combinatory scheme. Since this was an on-label non-interventional study the 

allowed combination scheme was DFO + DFP, whereas DFX was contraindicated in 

combination with another chelation factor. The most frequent reason for discontinuation of 

previous chelation treatment was lack of efficacy (41%), however insufficient compliance  

scored as the second reason for switching to DFX monotherapy.  

The pediatric patient had been receiving monotherapy with DFO before the initiation of 

therapy with DFX (from 21/10/2008 to 19/03/2016). The initial dose scheme of Exjade® 

was 20 mg/kg/day.  The pediatric patient discontinued therapy with Exjade® 3 months after 

its initiation (20/03/2016 to 23/06/2016) due to abnormal laboratory values.  

  



Novartis Confidential Page 31 

Non-interventional study report  ICL670/Exjade®/CICL670AGR04 

 

Table 10-5: Chelation therapy before the initiation of treatment with DFX 

Most recent chelation therapy – no (%) Ν=68 

     Sequential iron chelation treatment 1 (1.5) 

     Combined iron chelation therapy 43 (63.2) 

Monotherapy 24 (35.3) 

Previous chelation therapy – no (%) Ν=68 

     Deferoxamine (DFO) 62 (91.2) 

     Deferiprone (DFP) 52 (76.5) 

Reason for discontinuation of previous therapy – no (%) Ν=68 

     Adverse Event 9 (13.2) 

     Lack of Efficacy 28 (41.2) 

     Non-Compliance 24 (35.3) 

     Other 17 (25) 

 

When grouped the most prevalent medical conditions apart from the transfusion-inducing 

hemoglobinopathies were musculoskeletal and connective tissue disorders (41%). 

Excluding the ‘other’ category, following with high incidence were system disorders often 

associated with hemoglobinopathies or/and chronic iron overload [endocrine, metabolism 

and hepatobiliary disorders occurring in 31 (46%), 16 (24%) and 11 (16%) patients of 68 

respectively. (Table 10-6). 

The pediatric patient has no other comorbidities than β – Thalassemia and he did not receive 

any concomitant medication. 
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Table 10-6: Information on patients’ medical history 

Disease (N=68) 
Patients– no 

(%)* 

Under medication– 

no (%)* 

Heart Disease 11 (16.2) 10 (14.7) 

Vascular Disease 2 (2.9) 2 (2.9) 

Eye Disorders 4 (5.9) 0 (0) 

Ear and Labyrinth 7 (10.3) 1 (1.5) 

Infections and Infestations 8 (11.8) 1 (1.5) 

Disorders Respiratory / Thoracic / Mediastinal 7 (10.3) 5 (7.4) 

Hepatobiliary Disorders 11 (16.2) 4 (5.9) 

Gastrointestinal Disorders 9 (13.2) 8 (11.8) 

Renal and Urinary Disorders 2 (2.9) 1 (1.5) 

Skin and Subcutaneous Tissue Disorders 1 (1.5) 1 (1.5) 

Endocrine Disorders 31 (45.6) 30 (44.1) 

Metabolism and Nutrition Disorders 16 (23.5) 13 (19.1) 

Blood and Lymphatic System 4 (5.9) 2 (2.9) 

Immune System Disorders 1 (1.5) 1 (1.5) 

Reproductive System and Breast Disorders 3 (4.4) 1 (1.5) 

Neoplasms benign, Malignant and Unspecified 

Disorders 
3 (4.4) 1 (1.5) 

Psychiatric Disease 5 (7.4) 4 (5.9) 

Neurological Disease 2 (2.9) 0 (0) 

Musculoskeletal and Connective Tissue 

Disorders 
37 (54.4) 28 (41.2) 

Other 21 (30.9) 9 (13.2) 
*% of total number of eligible patients 

It was documented that the vast majority of patients received at least one other concomitant 

medication than DFX, the majority of whom received folic acid and derivatives (Table 

10-7). In general, the pattern of incidence was related to the frequency of the medical history 

with the complications or conditions associated with hemoglobinopathies and/or chronic 

iron overload. 
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Table 10-7: Concomitant medication received during the study 

Patient received other concomitant medication than DFX 

– no (%) 
Ν=68 

No  7 (10.3) 

Yes 61 (89.7) 

Medication category‡ – no (%) Ν=61 

ACE inhibitors, plain 6 (9.4) 

Adrenergics in combination with corticosteroids or 

other drugs, excl. anticholinergics 
3 (4.9) 

Alpha and beta-blocking agents 3 (4.9) 

Angiotensin II antagonists, plain 1 (1.6) 

Anilides 2 (3.3) 

Antiarrhythmics, class Ic 3 (4.9) 

Antibiotics 3 (4.9) 

Antihypertensives for pulmonary arterial hypertension 1 (1.6) 

Antivertigo preparations 1 (1.6) 

Benzodiazepine derivatives 1 (1.6) 

Beta-blocking agents, non-selective 4 (6.6) 

Beta-blocking agents, selective 2 (3.3) 

Beta-blocking agents, selective, and thiazides 1 (1.6) 

Beta-lactamase sensitive penicillins 1 (1.6) 

Biguanides 6 (9.8) 

Bile acid preparations 1 (1.6) 

Bisphosphonates 3 (4.9) 

Bisphosphonates, combinations 1 (1.6) 

Calcium, combinations with vitamin D and/or other 

drugs 
16 (26.2) 

Combinations of oral blood glucose lowering drugs 1 (1.6) 

Combinations of penicillins, incl. beta-lactamase 

inhibitors 
6 (9.8) 

Detoxifying agents for antineoplastic treatment 1 (1.6) 

Digitalis glycosides 1 (1.6) 

Dipeptidyl peptidase 4 (DPP-4) inhibitors 1 (1.6) 

Direct factor Xa inhibitors 2 (3.3) 

Drugs for treatment of hyperkalemia and 

hyperphosphatemia 

1 (1.6) 

Drugs used in erectile dysfunction 1 (1.6) 

Ethers, chemically close to antihistamines 1 (1.6) 

Fatty acid derivatives 1 (1.6) 

Fenamates 1 (1.6) 

Fibrates 1 (1.6) 

Fluoroquinolones 3 (4.9) 

Folic acid and derivatives 38 (62.3) 
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Glucocorticoids 5 (8.2) 

Glycopeptide antibacterials 2 (3.3) 

H2-receptor antagonists 4 (6.6) 

Heparin group 2 (3.3) 

Imidazole derivatives 1 (1.6) 

Influenza vaccines 1 (1.6) 

Insulins and analogs for injection, intermediate- or 

long-acting combined with fast-acting 

1 (1.6) 

Insulins and analogs for injection, long-acting 1 (1.6) 

Interleukin inhibitors 1 (1.6) 

Iron in other combinations 1 (1.6) 

Leukotriene receptor antagonists 1 (1.6) 

Low-ceiling diuretics and potassium-sparing agents 2 (3.3) 

Macrolides 3 (4.9) 

Magnesium 6 (9.8) 

Meningococcus A,C,Y,W-135, tetravalent purified 

polysaccharides antigen conjugated 
3 (4.9) 

Mucolytics 2 (3.3) 

Natural and semisynthetic estrogens, plain 2 (3.3) 

Neuraminidase inhibitors 2 (3.3) 

Nucleosides and nucleotides excl. reverse transcriptase 

inhibitors 
1 (1.6) 

Other antidepressants 3 (4.9) 

Other antiepileptics 2 (3.3) 

Other anti-inflammatory and antirheumatic agents, 

non-steroids 

2 (3.3) 

Other antineoplastic agents 5 (8.2) 

Other antipsychotics 1 (1.6) 

Other antivirals 2 (3.3) 

Other cardiac preparations 1 (1.6) 

Other drugs affecting bone structure and mineralization 6 (9.8) 

Other lipid modifying agents 1 (1.6) 

Other opioids 1 (1.6) 

Other plain vitamin preparations 7 (11.5) 

Oxicams 1 (1.6) 

Penicillins with extended spectrum 2 (3.3) 

Piperazine derivatives 3 (4.9) 

Platelet aggregation inhibitors excl. heparin 20 (32.8) 

Pneumococcal vaccines 2 (3.3) 

Pneumococcus, purified polysaccharides antigen 1 (1.6) 

Potassium 1 (1.6) 

Pregnane (4) derivatives 1 (1.6) 

Preparations inhibiting uric acid production 11 (18) 
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Progestogens and estrogens, fixed combinations 6 (9.8) 

Progestogens and estrogens, sequential preparations 7 (11.5) 

Prolactin inhibitors 1 (1.6) 

Proton pump inhibitors 9 (14.8) 

Purine derivatives 1 (1.6) 

Selective serotonin reuptake inhibitors 4 (6.6) 

Sulfonamides, plain 3 (4.9) 

Sulfonylureas 1 (1.6) 

Thiazides, plain 7 (11.5) 

Third-generation cephalosporins 1 (1.6) 

Thyroid hormones 15 (24.6) 

Tumor necrosis factor alpha (TNF-α) inhibitors 1 (1.6) 

Vitamin B1 in combination with vitamin B6 and/or 

vitamin B12 

1 (1.6) 

Vitamin D and analogs 29 (47.5) 

Vitamin K antagonists 8 (13.1) 

Zinc 1 (1.6) 

3-oxoandrosten (4) derivatives 9 (14.8) 
‡All concomitant medications are coded according to ATC classification 

 

DFX dosing 

Despite the fact the protocol allowed the participation of patients under DFX treatment up 

to 3 months prior to study participation, the mean time from the initiation of DFX was only 

1 month before the baseline visit (Table 10-8). Furthermore, the mean (SD) exposure to 

DFX was estimated at 14.98 (9.36) months. Overall, the initial dosage was concentrated 

between 10 and 30 mg/kg, which is consistent with the transfusion-dependent iron overload. 

Throughout the study period, almost all patients underwent at least once a modification in 

DFX dosing. About one in two patients (50.2%) required at least 4 dose modification within 

the average data collecting duration of 13 months. More than a third of participants required 

at least one temporary discontinuation of DFX during the study. The most frequent reason 

for dose modification or discontinuation was the occurrence of AE.  
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Table 10-8: Information on therapy with DFX 

Time from DFX initiation – days Ν=68 

     Mean ± SD 31.68 ± 30.40 

     Median [IQR] 
24.50 (2.00-

61.00) 

Initial DFX dosage – mg/kg/day Ν=68 

<10 4 (5.9) 

     10-19 17 (25) 

 20 17 (25) 

     21-29 13 (19.1) 

     30 12 (17.6) 

     >30 5 (7.4) 

     Mean ± SD 21.39 ± 7.29 

     Median [IQR] 
20.00 (16.25-

29.75) 

 Min, Max 6.0, 35.0 

Changes in dosage scheme since the first administration of 

DFX– no (%) 
Ν=68 

     No 3 (4.4) 

     Yes 65 (95.6) 

1 change 11 (16.9) 

2-3 changes 21 (32.3) 

4-5 changes 18 (27.7) 

> 5 changes 15 (23.1) 

Patients with at least one temporary discontinuation of DFX 

during the study 
Ν=24 

Reason for dose modification(s)/discontinuation(s)† Ν=65 

Adverse Event 37 (56.9) 

Abnormal laboratory value 11 (16.9) 

Lack of efficacy 21 (32.3) 

Improvement of symptoms/findings 10 (15.4) 

Non-compliance 2 (3.1) 

Other 38 (58.5) 

Change of formulation 13 (34.2) 

Dose increased 14 (36.8) 

Dose titration 15 (39.5) 

Patient’s decision 3 (7.9) 

PI decision 1 (2.6) 

Psychological reasons 1 (2.6) 

Transfusion initiation 1 (2.6) 

Difficulty in formulation’s intake (liquid form) 1 (2.6) 
†A patient may have more than one reason recorded depending on the number of doses  

modifications/discontinuations 
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The pediatric patient received 20 mg/kg/day as the initial dose. Until his permanent 

discontinuation and withdrawal 3 months after DFX initiation due to abnormal laboratory 

values, the dose of DFX remained unchanged. 

RBC transfusion requirements during the study 

There was no significant change in the transfusion requirements throughout the study, as 

evaluated from the recorded transfusion-related parameters among any visits, including 

baseline (Table 10-9). 

 

Table 10-9: RBC transfusion requirements during the study follow-up period 

 Follow-up Visit – no. (%)  

Transfusion requirements Month 6 Month 12 Month 18 Month 24 

Total number of units of 

packed RBC transfused – 

N  

N=49 N=47 N=40 N=30 

     Mean ± SD 13.49 ± 6.06 
12.70 ± 

5.22 
12.90 ± 4.83 12.40 ± 3.65 

     Median [IQR] 
12.0 (10.0-

15.0) 

12.00 

(10.00-

15.00) 

12.90 (10.00-

14.75) 

13.0 (10.0-

14.0) 

Total volume of blood 

transfused – mL  
N=49 N=47 N=40 N=30 

     Mean ± SD 
5529.12 ± 

2583.82 

5106.89 ± 

1871.68 

5170.25 ± 

1766.40 

4893.13 ± 

1631.96 

     Median [IQR] 

5380 

(3705.0-

6599.50) 

5198.0 

(3900.0-

6300.0) 

5236.0 

(4005.00-

6336.25) 

5400 (3723.75-

6003.75) 

Average volume of blood 

transfused per month – 

mL 

N=49 N=47 N=40 N=30 

     Mean ± SD 
821.89 ± 

283.14 

830.37 ± 

265.49 

893.36 ± 

284.18 

819.53 ± 

284.12 

Median [IQR] 

805.0 

(593.35-

1073.00) 

835.00 

(675.00-

1050.00) 

900.0 

(720.50-

1136.00) 

900.00 

(571.75-

1022.25) 
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10.3 Outcome data 

In terms of the conducted evaluations throughout the study visits a pattern was observed in 

the conduct of the cardiac and liver content assessment via MRI and LVEF (Table 10-10). 

The non-interventional design could not impose an exact schedule of assessments, as those 

were governed by the standard clinical practice. The protocol suggested an annual 

evaluation of MRI T2*, LIC and LVEF, as per standard international guidelines. At baseline 

visits all 68 enrolled patients had baseline values for these assessments, as they were stated 

explicitly as required eligibility criteria. However, at 12 months (V3) only results in these 

exams were recorded only in 60% of the available patients, indicating a longer interval of 

repeating of these exams in Greece, compared to the suggested annual frequency. 

Interestingly, completed QoL data were received from almost all of the available patients, 

indicating that incorporation of QoL measures is well accepted in the standard clinical 

practice. 

During the pediatric patient’s participation in the study and until his premature withdrawal 

only one hematological and biochemical examination was recorded. Outside of normal 

range values (all non-clinically significant and/or related to the primary medical condition) 

were recorded for: hemoglobin (11.7 g/dL), Hct (32.5%), RBC (4 x 10^6/μL), eosinophils 

(5.4%), total bilirubin (4.59 mg/dl) and serum ferritin (1400 μg/L). 

 

Table 10-10: Number of participants across main outcomes 

Assessment 
Baseline 

visit (V1) 

Follow-

up (V2) 

Follow-up 

(V3) 

Follow-

up (V4) 

Final Visit or 

discontinuation 

(V5) 

STQOLI score 68 52 49 - 31 

EQ-5D dimensions† 68 52 49 - 31 

EQ-5D VAS 68 52 49 - 31 

Cardiac MRI T2* 

values 
68 - 29 - 15 

Liver MRI T2* values 68‡ - 29 - 15 

LVEF values 68 - 31 - 18 

Serum ferritin levels 67 52 48 41 30 

Occurrence of AEs - - - - 55 

Physical examination 62 33 48 33 31 

Physical (body) 

examination 
57 48 45 37 28 

Biochemical 

examination 
68 53 48 41 30 

Hematological 

examination 
67 52 49 40 30 

Compliance  - 53 49 42 31 

Satisfaction  - 53 49 - 31 
†
Number of patients was equal to each dimension; Mobility, Self-care, Usual activities, Pain/Discomfort, 

Anxiety/Depression; ‡There was one patient who had only LIC concentration recorded as part of Liver MRI T2* 

assessment 
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10.4 Main results 

There are two instruments used for assessing the quality of life; STQOLI and EQ-5D. 

The validated STQOLI is a 40-item questionnaire comprising 4 main domains (disease and 

symptoms, chelation therapy, psychosocial and transfusion impact) and one global item 

about the current state of health. Both overall QoL and subscales are measured with a scale 

from 0 to 100 with higher values indicating better quality for each scale. A linear 

transformation was carried out, in order to standardize the scoring scale for each domain 

between 0 and 100, with a score of 100 indicating the highest level of QoL. 

The EQ-5D-3L consists of the EQ-5D descriptive system and the EQ visual analog scale 

(EQ-VAS). The EQ-5D-3L descriptive system comprises the following 5 dimensions: 

mobility, self-care, usual activities, pain/discomfort and anxiety/depression. Each 

dimension is constructed to have 3 levels: no problem, some problems, and extreme 

problems. The EQ-VAS is scored on a scale from 0 to 100 with higher scores indicating 

higher HRQoL. 

QoL at baseline 

STQOLI mean total score at baseline (before DFX treatment initiation) was 63.69, 

indicating a not severely affected QoL at the start of the evaluation of the study’s objectives. 

Mean domain scores were approximately between 56 and 64, with the highest mean (SD) 

being 64.37 (24.48) in the Transfusion Impact domain (Table 10-11). The pediatric patient, 

STQOLI total score at baseline was 73.46, with the domain scores being 90.27, 53.32, 71.66 

and 82.05 (disease and symptoms, transfusion impact, psychosocial impact and chelation 

therapy). 

Regarding the EQ-5D dimensions at baseline, extreme problems were only observed in 

anxiety/depression dimension, in 6 out of 68 patients. The majority of study patients (>70%) 

had no problems in 4 out of 5 dimensions; mobility, self-care, usual activities, and 

pain/discomfort. Mean (SD) EQ-5D VAS at baseline was 77.29 (14.88), indicating moderate 

to high QoL. The EQ-5D index score is a single summary index (between 0-1), where 

weights are attached to each level of each dimension by a formula. Mean (SD) EQ-5D index 

at baseline was 0.83 (0.11). Details on cardiac and liver MRI, serum ferritin levels and LVEF 

at baseline are also demonstrated in Table 10-11. 

The pediatric patient, reported some problems in usual activities and pain/discomfort 

dimension, while he did not report any problems in the other dimensions. EQ-5D VAS at 

baseline was 90 (high QoL) and the EQ-5D index was 0.88. Values of cardiac MRI T2*, 

LIC, serum ferritin level and LVEF at baseline were 23 ms, 3 mg Fe/g, 1400 μg/L and 58% 

respectively. 
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Table 10-11: QoL measures and other clinical characteristics at baseline 

STQOLI total score Ν=68 

     Mean ± SD 63.69 ± 13.63 

     Median [IQR] 65.36 (52.88-73.21) 

STQOLI Domains Ν=68 

Disease and symptoms (mean ± SD) 61.86 ± 18.37 

Transfusion impact (mean ± SD) 64.37 ± 24.48 

Psychosocial impact (mean ± SD) 55.80 ± 15.83 

Chelation impact (mean ± SD) 57.87 ±22.23 

EQ-5D dimension – no % 

No 

problem 

(%) 

Some 

problems 

(%) 

Extreme 

problems 

(%) 

     Mobility (n=68) 56 (82.4) 12 (17.6) 0 (0) 

     Self-care (n=68) 66 (97.1) 2 (2.9) 0 (0) 

     Usual activities (n=68) 61 (89.7) 7 (10.3) 0 (0) 

     Pain/discomfort (n=68) 49 (72.1) 19 (27.9) 0 (0) 

     Anxiety/depression (n=68) 28 (41.2) 34 (50) 6 (8.8) 

EQ-5D index score Ν=68 

     Mean ± SD 0.83 ± 0.11 

     Median [IQR] 0.86 [0.77-0.91] 

EQ-5D VAS Ν=68 

     Mean ± SD 77.29 ± 14.88 

     Median [IQR] 80.00 (70.00-90.00) 

Cardiac MRI T2* – msec Ν=68 

     Mean ± SD 33.07 ± 6.59 

     Median [IQR] 33.95 (30.08-36.75)  

Liver MRI T2* – msec Ν=67 

     Mean ± SD 10.23 ± 10.01 

     Median [IQR] 6.80 (2.20-14.00) 

LIC concentration – mg Fe/g Ν=64 

     Mean ± SD 7.74 ± 7.26 

     Median [IQR] 4.95 (1.93-12.00) 

Serum Ferritin – μg/L Ν=67 

     Mean ± SD 1835.40 ± 2183.28 

     Median [IQR] 994.00 (290.50-2365.00) 

LVEF estimated by: Ν=68 

MRI 51 (75) 

Ultrasound 17 (25) 

LVEF – % Ν=68 

     Mean ± SD 66.52 ± 5.37 

     Median [IQR] 66.50 (61.85-70.97) 
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Change in QoL 

The mean (SD) STQOLI total score at month 6, month 12 and month 24 was 60.60 (15.18), 

64.50 (14.17) and 62.83 (14.00) respectively (Table 10-12). The reduction in STQOLI score 

in month 6 and month 24 from baseline was proven not statistically significant according to 

Wilcoxon signed-rank test (p=0.243, p=0.776). Moreover, no statistically significant change 

was observed in STQOLI score between Month 12 and baseline (mean±SD increase in 

STQOLI score =0.81±2.59, p=0.755). There were no statistically significant changes from 

baseline found in the EQ-5D index; however, a mean increase of 5.89 in EQ-5D VAS in 

month 12 from baseline was proven statistically significant (mean ± SD increase in EQ-5D 

VAS score =5.89±2.58, p=0.024). 

Concerning the pediatric patient, apart from the baseline QoL, no other related data were 

collected, since he withdraw before the planned data collection at 6 months.  

 

Table 10-12: QoL-related score change (primary objective)  

 Study visit 

Variable 

(Mean ± SD)† 

Baseline 

(N=68) 

Month 6 

(N=52) 

Month 12 

(N=49) 
Month 24 (N=31) 

STQOLI* 

total score 

63.69 ± 

13.63 
60.60 ± 15.18 64.50 ± 14.17 62.83 ± 14.00 

Change from 

baseline 
– 

-3.09 (-8.31, 

2.13), p=0.243 

0.81 (-4.33, 

5.95), p=0.755 

-0.86 (-6.88, 5.16), 

p=0.776 

EQ-5D* index 

score 

0.83 ± 

0.11 
0.86 ± 0.10  0.86 ± 0.11 0.85 ± 0.10 

Change from 

baseline 
– 

0.03 (-0.01, 

0.06), p=0.175 

0.03 (-0.01, 

0.06), p=0.154 

0.02 (-0.02, 0.06), 

p=0.315 

EQ-5D* VAS 
77.29 ± 

14.87 
81.85 ± 13.46 83.18 ± 12.07 82.74 ± 10.82 

Change from 

baseline 

 

– 
4.56 (-0.66, 

9.76), p=0.086 

5.89 (0.78, 

11.00), p=0.024 

5.45 (-0.47, 11.36), 

p=0.071 

*Values of parameters before the initiation of treatment with DFX were defined as baseline measurements;  

†Changes in the abovementioned variables were assessed by Wilcoxon signed-rank test 

Changes in iron overload parameters (iron chelation efficacy) 

The baseline liver iron content (LIC) was 7.74 mg Fe/g dw. A downward trend was observed 

after 12 and 24 months of DFX treatment (6.44 ± 6.20 and 6.49 ± 6.27 mg Fe/g dw, 

respectively), however it was not statistically significant (Table 10-13). 

The baseline cardiac T2* was 33 ms. At 12 and 24 months T2* remained practically 

unchanged at 35.94 ± 15.88 and 32.82 ± 15.81 ms, respectively (Table 10-13). 

The baseline LVEF was measured at 66.5%. A slight lower LVEF was observed at 24 

months, however it was not statistically significant (66.13 ± 6.01 and 64.70 ± 6.26, 

respectively). 

Serum ferritin changes from baseline did not show any statistically significant change 

between baseline and follow-up visits. 

Concerning the pediatric patient, apart from the baseline QoL, no other related data were 

collected, since he withdraw before the planned data collection at 6 months. 
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Table 10-13: Changes in iron overload parameters (iron chelation efficacy) 

 Study visit 

Variable / 

characteristic 

(Mean ± SD)† 

Baseline 

(N=68) 

Month 6 

(N=52) 

Month 12 

(N=49) 

Month 18 

(N=41) 
Month 24 (N=31) 

Cardiac MRI 

T2*–ms 
33.07 ± 6.60 – 35.94 ± 15.88 – 32.82 ± 15.81 

Change from 

baseline 
– – 

2.87 (-3.35, 

9.09), p=0.355 
– 

-0.25 (-9.11, 

8.61), p=0.952 

LIC mg Fe/g dw 7.74 ± 7.26 – 6.44 ± 6.20 – 6.49 ± 6.27 

Change from 

baseline 
– – 

-1.29 (-4.38, 

1.80), p=0.408 
– 

-1.24 (-5.29, 

2.81), p=0.543 

Serum Ferritin – 

μg/L 

1835.40 ± 

2183.29 

1970.80 ± 

2066.68 

2007.77 ± 

2479.90 

1570.44 ± 

1746.48 

1937.38 ± 

2230.81 

Change from 

baseline 
– 

135.40 (-

649.97, 

920.77), 

p=0.733 

172.37 (-

693.53, 

1038.27), 

p=0.694 

-264.96 (-

1062.79, 

532.87), 

p=0.512 

101.97 (-856.57, 

1060.51), 

p=0.833 

LVEF* – (%) 66.52 ± 5.37 – 66.13 ± 6.01 – 64.70 ± 6.26 

Change from 

baseline 
– – 

-0.39 (-2.78, 

2.01), p=0.749 
– 

-1.82 (-4.75, 

1.11), p=0.220 

 

Compliance 

The vast majority (>90%) of the study population at each visit seemed to have “excellent” 

or “very good” compliance. The most frequent reason for “good”, “moderate” or “bad” 

compliance was patient negligence (Table 10-14). Nonetheless, no significant changes in 

compliance were observed between study visits (Fisher’s exact test, p>0.05 in all cases). No 

compliance data have been collected about the pediatric patient, since he withdrew before 

the planned collection at 6 months. 
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Table 10-14: Patients’ compliance as recorded during the study period 

 Study visit 

Variable / characteristic 
Month 6 

(N=53) 

Month 12 

(N=49) 

Month 18 

(N=42) 

Month 24 

(N=31) 

Compliance – no (%)     

Excellent 21 (39.6) 26 (53.1) 22 (52.4) 13 (41.9) 

Very Good 27 (50.9) 20 (40.8) 15 (35.7) 17 (54.8) 

Good 5 (9.5) 3 (6.1) 3 (7.1) 1 (3.3) 

Moderate 0 (0) 0 (0) 2 (4.8) 0 (0) 

Bad 0 (0) 0 (0) 0 (0) 0 (0) 

Reason for not Excellent / Very 

Good compliance – no (%) 
    

Patient’s negligence 3 (60) 2 (75) 3 (60) 1 (100) 

Restriction of daily activities 0 (0) 0 (0) 1 (20) 0 (0) 

Adverse Event 1 (20) 1 (25) 0 (0) 0 (0) 

Other 1 (20) 0 (0) 1 (20) 0 (0) 

Difficulty in swallowing of 

the suspension 
1 (100)    

Non-compliance   1 (100)  

Satisfaction 

The majority of the study patients (~85%) were “very satisfied” or “satisfied” from 

treatment with DFX, but no statistically significant changes in satisfaction were observed 

between study visits (Table 10-15). No compliance data have been collected about the 

pediatric patient, since he withdrew before the planned collection at 6 months. 

Table 10-15: Patients’ satisfaction with DFX, recorded at study months 6, 12 and 24 

 Study visit 

 
Month 6 

(N=53) 

Month 12 

(N=49) 

Month 24 

(N=31) 

Satisfaction – no (%)    

Very satisfied 23 (43.4) 26 (53.1) 13 (41.9) 

Satisfied 26 (49.1) 20 (40.8) 16 (51.6) 

Neutral 4 (7.5) 2 (4.1) 2 (6.5) 

Unsatisfied 0 (0) 1 (2) 0 (0) 

Very unsatisfied 0 (0) 0 (0) 0 (0) 

10.5 Other analyses 

There was an additional analysis on the primary endpoint.  

10.6 Adverse events/adverse reactions 

The safety population comprised of the eligible study population as per protocol definition. 

Therefore, safety data were analyzed for the 68 enrolled patients. A detailed listing of all 

AEs reported for the safety population (N=68) is presented in Annex 2.1. Additionally, the 
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AE that occurred in the screen-failure patient pool (N=12), that were excluded from the 

safety population, is presented in Annex 2.2.  

Non-Serious AEs 

Over the average 13 months of data collection, at least one AE (of any type) occurred in 

80.9% of the enrolled patients (55 out of 68). Approximately two thirds (63.2%) of the 

enrolled patients experienced at least one non-serious AE. A single event was the prominent 

frequency of AEs per patient (27.3%), while the mean (SD) number of AEs per patient was 

4.38 (4.65). This is the result of the fact that 60% of the patients with documented events 

experienced ≥3 AEs and 20% of patients reported > 5 AEs. In terms of severity, 48.1% and 

33.7% of AEs were reported as mild and moderate respectively. AEs which resulted in 

permanent discontinuation of DFX occurred in 26.5% (18 out of 68) of the patients. The 

grand majority (74.7%) of the total number of AEs were completely recovered at the end of 

follow-up with 20.3% requiring no action and 43.8% needing a dose reduction or temporary 

drug discontinuation. Details are illustrated in Table 10-16 and Table 10-17 below. 

 

Table 10-16: Information on safety population and the number  

of AEs/SAEs/ADRs/SADRs/AESIs 

 N (%) 

Total number of recorded AEs 241 

Total number (%) of patients with AEs 55 (80.9) 

Total number (%) of non-serious AEs 132 (54.8) 

Total number (%) of patients with non-serious AEs 43 (63.2) 

Total number (%) of recorded SAEs 109 (45.2) 

Total number (%) of patients with SAEs 25 (36.8) 

Total number (%) of recorded AESIs 41 (17) 

Total number (%) of patients with AESIs 23 (33.8) 

Total number (%) of ADRs  95 (39.4) 

Total number (%) of patients with ADRs   33 (48.5) 

Total number (%) of SADRs 36 (14.9) 

Total number (%) of patients with SADRs   14 (20.6) 

Total number (%) of non-serious ADRs 59 (24.5) 

Total number (%) of patients with non-serious 

ADRs  
23 (33.8) 

Total number (%) of deaths 0 (0) 

Total number (%) of patients with AEs that result 

in dose modification of DFX 
31 (45.6) 

Total number (%) of patients with permanent 

discontinuation/withdrawal of DFX due to AE 18 (26.5) 
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Table 10-17: Summary characteristics of all the recorded Adverse Events 

No of Adverse Events per patient N=55 patients 

Mean ± SD 4.38 ± 4.65 

Median 3.00 

Min, Max 1.00, 22.0 

Frequency of Adverse Events per patient – no. 

(%) 
N=55 patients 

1 Adverse Event 15 (27.3) 

2 Adverse Events 7 (12.7) 

3 - 5 Adverse Events 22 (40) 

>5 Adverse Events 11 (20) 

Seriousness – no. (%) N=241 

Non–Serious 132 (54.8) 

Serious 109 (45.2) 

Relation to DFX treatment – no. (%) N=241 

Not related 137 (56.9) 

Related 95 (39.4) 

Not assessed 9 (3.7) 

Severity – no. (%) N=187 

Mild 90 (48.1) 

Moderate 63 (33.7) 

Severe 34 (18.2) 

Action taken – no. (%) N=187 

No action 38 (20.3) 

Dose reduction  9 (4.8) 

Temporary discontinuation of study drug 73 (39) 

Permanent discontinuation of study drug 30 (16) 

Other 50 (26.7) 

Medication received 31 (62) 

Study drug dose increased 2 (4) 

Hospitalization 13 (26) 

Change from monotherapy to combination 

treatment with study drug 
1 (2) 

Cholecystectomy 2 (4) 

Diet 1 (2) 
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Outcome – no. (%) N=241 

Recovered 180 (74.7) 

Recovered with sequalae 4 (1.7) 

Recovering 27 (11.2) 

Death 0 (0) 

Unknown 16 (6.6) 

Other 14 (5.8) 

Significant improvement 2 (14.3) 

Improvement 11 (78.6) 

Worsening 1 (7.1) 

The most frequent non-serious AEs with a cut-off point of 3% of the total number of 

subjects/events each time were abdominal pain and pyrexia. The cut-off point percentage 

has been customized upon AE occurrence. A summary of these events can be found in Table 

10-18. 

 

Table 10-18: Summary of the most frequent Non-Serious Adverse Events (cut-off 

point: 3.0%) 

Preferred term – no. (%) Total* (N=43, %) Total** (N=132, %) 

Abdominal pain upper 7 (16.3) 8 (6.1) 

Albuminuria 4 (9.3) 5 (3.8) 

Blood creatinine increased 7 (16.3) 8 (6.1) 

Pyrexia 5 (11.6) 7 (5.3) 

Tonsillitis 2 (4.7) 4 (3) 

Urinary tract infection 3 (7) 4 (3) 
*Total number of subjects; **Total number of events 

More details on severity, causality, and coding by system organ class (SOC) and preferred 

term (PT) of all AEs are given in Annex 2.1. 

Serious Adverse Events 

An average of one third of the patients (36.8%) experienced at least one SAE (Table 10-16). 

Out of the total recorded AEs, 45.2% were assessed as serious and 18.2% as severe (Table 

10-17).  
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Table 10-19: Summary of the most frequent Serious Adverse Events (cut-off point: 

3.0%)  

Preferred term – no. (%) Total* (N=25, %) Total** (N=109, %) 

Alanine aminotransferase 

increased 
2 (8) 3 (2.7) 

Blood creatinine increased 6 (24) 6 (5.5) 

Creatinine renal clearance 

decreased 
2 (8) 3 (2.7) 

Drug Ineffective 2 (8) 3 (2.7) 

Proteinuria 2 (8) 3 (2.7) 

Pyrexia 4 (16) 5 (4.6) 

* Total number of subjects; **Total number of events 

Adverse Drug Reactions 

Non-serious ADRs were observed in 33.8% of the participating patients, with an estimated 

39.4% of all AEs being assessed as related to the study drug. In 26% of the patients (18 out 

of the 68) the permanent discontinuation of the study drug due to an AE was decided (Table 

10-16). In consistency with the AE frequency, the most common non-serious ADRs reported 

were an increase in serum creatinine (39.4%) and abdominal pain (24.2%). Table 10-20 

below summarizes the most frequent ADRs that were observed. 

Table 10-20: Summary of the most frequent (serious/non-serious) Adverse Drug 

Reactions (cut-off point: 3.0%) 

Preferred term – no. (%) Total* (N=33, %) Total** (N=95, %) 

Abdominal pain upper 8 (24.2) 10 (10.5) 

Alanine aminotransferase 

increased 
2 (6.1) 

4 (4.2) 

Albuminuria 5 (15.2) 6 (6.3) 

Blood creatinine increased 13 (39.4) 14 (14.7) 

Creatinine renal clearance 

decreased 
3 (9.1) 

4 (4.2) 

Drug ineffective 3 (9.1) 4 (4.2) 

Gastritis 3 (9.1) 3 (3.2) 

Gastroesophageal reflux 

disease 

2 (6.1) 3 (3.2) 

Microalbuminuria 2 (6.1) 3 (3.2) 

Nausea 3 (9.1) 3 (3.2) 

Proteinuria 2 (6.1) 3 (3.2) 

Transaminases Increased 2 (6.1) 3 (3.2) 

* Total number of subjects; **Total number of events 

Serious Adverse Drug Reactions 

In 20.6% of enrolled patients an SADR was suspected. A total of 35 SADRs were reported 

from 14 patients, accounting for 14.9% of the total number of AEs reported. A detailed list 

of SADRs is located in Table 10-21. The most common SADRs were related to renal 
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function (increase in serum creatinine, creatinine clearance, albuminurea, proteinurea and 

renal impairment) accounting to 15 of 36 SARDs (41%). 

Table 10-21: Summary of all the Serious Adverse Drug Reactions (SADRs) 

Preferred term – no. (%) Events  (N=36, %) 

Abdominal pain upper 2 (5.6) 

Alanine aminotransferase increased 3 (8.3) 

Albuminuria , 1 (2.8) 

Aspartate aminotransferase increased 2 (5.6) 

Blood creatinine increased 6 (16.7) 

Cardiac disorder 1 (2.8) 

Creatinine renal clearance decreased 3 (8.3) 

Drug ineffective 3 (8.3) 

Gastric ulcer helicobacter 1 (2.8) 

Haemosiderosis 1 (2.8) 

Hepatic enzyme increased 1 (2.8) 

Leukopenia 1 (2.8) 

Nausea 1 (2.8) 

Oedema 1 (2.8) 

Protein urine present 1 (2.8) 

Proteinuria 3 (8.3) 

Renal impairment 1 (2.8) 

Serum ferritin increased 1 (2.8) 

Thrombocytopenia 1 (2.8) 

Transaminases Increased 2 (5.6) 
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Adverse Events of Special Interest 

Adverse Events of Special Interest (AESIs) occurred in 33.8% of the study patients. AESIs 

accounted for 17% of the total number of AEs reported. The most common AESI recorded 

was creatinine increase. A detailed list of AESIs is presented in Table 10-22. 

Table 10-22: Summary of the recorded AESI by SOC, severity and causality 

 Mild Moderate Severe 

System 

Organ Class 

Preferred 

Term 
N (%) R* NR** R* NR** R* NR** 

Blood and 

lymphatic system 

disorders (N= 6) 

Anemia 2 (4.9) 1 0 0 1 0 0 

 Leukopenia 2 (4.9) 1 0 0 1 0 0 

 Neutropenia¶1 1 (2.4)       

 
Thrombocytope

nia 
1 (2.4) 1 0 0 0 0 0 

Eye disorders 

(N=4) 
Retinal artery 
occlusion 

1 (2.4) 0 0 0 0 0 1 

 
Retinal 

disorder 
1 (2.4) 0 0 0 0 0 1 

 
Retinal 

ischemia 
1 (2.4) 0 0 0 0 0 1 

 Retinal pallor 1 (2.4) 0 0 0 0 0 1 

Gastrointestinal 

disorders (N=2) 
Peptic ulcer 1 (2.4) 0 0 0 0 0 1 

 
Upper 
gastrointestinal 

hemorrhage 
1 (2.4) 0 0 0 0 0 1 

Infections and 

infestations 

(N=1) 

Gastric ulcer 

helicobacter 
1 (2.4) 0 0 1 0 0 0 

Laboratory 
(N=26) 

ALT increased 5 (12.2) 3 1 0 0 1 0 

 AST increased 3 (7.3) 0 1 1 0 1 0 

 
Blood 

creatinine 
increased 

14 (34.1) 9 0 3 0 2 0 

 
Hepatic enzyme 

increased 
1 (2.4) 0 0 1 0 0 0 

 
Transaminases 

increased 
3 (7.3) 2 0 1 0 0 0 

Nervous system 

disorders (N=1) 
Optic neuritis 1 (2.4) 0 0 0 0 0 1 

Renal and 

urinary disorders 

(N=1) 

Renal 

impairment 
1††1 (2.4) 0 0 0 0 0 0 

*Related; **Not Related; †There is no reported severity level (NR); †† There is no reported severity level (R); ¶Both severity level and 

causality level are not reported 
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Pediatric safety data 

The pediatric patient of the study experienced two AEs:  

 a blood creatinine increased (non-serious ADR) resulting in permanent 

discontinuation of the study drug 

 an increase in serum ferritin (non-serious AE, not evaluable).  

The patient had been receiving monotherapy with DFO for approximately 8 years before the 

initiation of therapy with DFX. The initial dose scheme of Exjade® was 20 mg/kg/day. The 

pediatric patient discontinued therapy with Exjade® 3 months after its initiation due to 

abnormal laboratory values. 

Table 10-23: Safety Events of the pediatric patient 

Safety Event 1  

SOC Investigations 

PT Blood creatinine increased 

Start/End date 22/06/2016 / 05/07/2016 

Seriousness Non-serious (Adverse Event of Special 

Interest) 

Severity Mild 

Causality Related 

Outcome Recovered 

Action taken Permanent discontinuation of Exjade® 

Safety Event 2  

SOC Investigations 

PT Serum ferritin increased 

Start/End date 12/04/2016 / - 

Seriousness Non-serious 

Severity - 

Causality Not assessed 

Outcome Unknown 

Action taken - 

 

 



 

 

 

 

 

11 Discussion 

11.1 Key results 

The main study results are: 

 QoL did not show any statistical significant changes from baseline in STQOLI at 6 

months (primary endpoint). With respect to other timepoints, STQOLI had a slight trend 

to decrease, whereas EQ-5D index score showed a slight increase at 6 and 12 months 

from baseline, that was not sustained at EOS. EQ-5D VAS scores describing patients’ 

health state increased throughout the study; the increase was statistically significant at 

12 months. 

 Liver iron overload showed a trend to decrease throughout the study, as LIC decreased 

at the end of study (EOS) compared to baseline, although these changes did not reach 

statistical significance. Serum ferritin levels and LVEF remained practically unchanged. 

 Compliance with treatment and satisfaction with DFX was increased throughout the 

study, although the increase was not statistically significant. 

 The most common reason for patients’ non-compliance was patients’ negligence. 

 AEs were reported in 80.9% of the study’s patients. In total and irrespective of the 

causality assessment, SAEs occurred in 36.8%.  

 Of the SAEs of the present study, 14.9% were suspected to be related to the study drug. 

 The most common ADRs encountered were increased serum creatinine, abdominal pain, 

albuminuria/microalbuminuria/proteinuria, and increased liver transaminases. 

 There was one instance reported of each of the following AEs, whose frequency is 

otherwise not known in the product’s SmPC and should be noted: neutropenia, 

thrombocytopenia, alopecia, and allergic dermatitis (hypersensitivity). 

 No deaths were documented throughout the study duration. 

 Patients who withdrew from DFX treatment due to an AE amounted to 26.5% of the 

study population. 

 No conclusions can be derived for the pediatric cohort of this study. A single patient 

enrolled (14 y and 3 mo of age at time of enrolment) and withdrew within 3 months due 

to an increase of serum creatinine levels, before the planned first assessments related to 

the objectives of this study.  
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11.2 Limitations 

The main limitations for this study are attributed to the observational design. Moreover, local 

health authority regulations governing non-interventional trials, require that enrolment does not 

interfere with treatment selection (in practical terms, treatment should precede enrolment), 

visits (visits follow standard practice) or treatment selection (not imposed by the study, but 

based upon physician’s standard practice). 

- Patient selection bias: The study could not impose specific recruitment strategy to 

minimize patient selection bias, such as randomization, stratification or consecutive 

enrolment.   

- Heterogeneity in prior treatments: Any chelation treatment prior to DFX switching was 

permitted by design, in order to document real-world outcomes and expand patient 

recruitment. The enrolled population consisted of multiple previous-treatment 

subgroups (monotherapies, combination and sequential therapies) switching to DFX 

administration and evaluated in the following visits. The data collected at baseline for 

efficacy and QoL, therefore, do not reflect a uniform patient population in regard to 

therapeutic exposure. The present study analyzes these results for the overall population 

and therefore could be biased depending on the ratio of each formulation in its patient 

pool. Compliance and patient satisfaction have been shown to be significantly affected 

by the pharmaceutical form of a drug, a finding that was presented as well for the 

dispersible tablets (DTs) vs. the film-coated tablets (FCTs) of DFX (Taher 2016). 

Switching to the new formulation would have introduced a systematic positive bias in 

favor of FCT; this bias was avoided by withdrawing patients who switched to the new 

formulation 

- Missing data: Although transfusion-dependent patients attend their transfusion 

appointments mostly every two weeks, the study could not impose specific timepoints 

for data collections (as in interventional trials), because the visits should be dictated by 

the standard clinical practice. Collection of data from within one month before DFX 

treatment initiation and up to three months prior to study enrollment offered a single-

point comparison of efficacy and quality of life data from -4 to -1 months from 

participation. This extended baseline data timeframe projects onto the duration of 

treatment up to the follow-up visits, and might, therefore, limit the value of the 

subsequent comparisons. This would greater affect shorter time-length evaluations, 

meaning that data from the last visits are less susceptible to this effect. However, the 

maximum previous DFX treatment initiation noted was at -35 days, and therefore this 

limitation was controlled to some extent. 

- Low statistical power. Low rate of enrolment, the introduction of a new pharmacological 

form (film coated tablets) and the simultaneous withdrawal of the dispersible tablets 

from the market resulted in the premature termination of this study, with 80 patients 

screen of whom 68 were eligible for analysis. Compared to a sample size of 150 patients 

(yielding a 80% statistical power), the estimated power of 64% from the enrolled sample 

size can affect the statistical significance of the analyzed information and weaken the 

interpretation of certain evaluations. 
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- Other potential limitations: The STQOLI tool has only been so far validated for beta-

thalassemia and could potentially offer biased results in some of its parameters. The 

minority of the sickle cell population, however, in the present study facilitated the 

restriction of this limitation on the discussed results. Furthermore, the STQOLI contains 

chelation treatment parameters that are specific for injectable treatments, with 

instructions for disregarding in case of oral treatment, as is the case for DFX (Lyrakos 

2011). This bias should be taken into account when comparing the STQOLI total scores 

of previous injectable therapies to those of DFX. In addition, a recent study conducted 

in Sabah, Malaysia failed to replicate the internal structure of the Greek STQOLI in 

Sabah’s adult thalassemia patients (Keowmani 2016).  

11.3 Interpretation 

The majority of the study population suffered from major β-thalassemia; the mean age was 40 

years old and the time from diagnosis of hemoglobin disorder was 36 years, in agreement with 

previous reports (Goulas 2012). Patients presented with several comorbidities; the most 

common were musculoskeletal and connective tissue disorders (54% of the study population), 

endocrine (46%), cardiac (16%), metabolism and nutrition (16%) disorders. Previous studies 

have also shown that comorbidities are very common in adults with β-thalassemia or sickle-cell 

disease and affect their every-day life. Increasing age has also a negative impact on patients’ 

QoL by increasing anxiety and depression (Seyedifar 2016; Piel 2017).  

Efficacy 

Myocardial (T2*) and liver iron content parameters (LIC) at baseline before DFX treatment 

initiation were 33.07 ms and 7.7 mg Fe/g indicative of lack of significant iron overload 

(Cappellini 2014-Guidelines, Wood 2011). Nevertheless, iron burden (especially of the liver) 

showed a trend to decrease throughout the study, as LIC decreased at the end of study (EOS), 

although this change did not reach statistical significance. Cappellini et al had previously proved 

that the long-term DFX use (≤ 5 years) in adult and pediatric patients with thalassemia 

effectively reduces iron overload; namely, LIC and ferritin levels decreased statistically 

significantly in their study. However, in the study of Cappellini patients were treated longer 

with DFX compared to the present study and DFX dose administered was higher. In fact, 

patients with LIC values >7 mg Fe/g were treated with 20 mg/kg/day DFX (Cappellini2011). 

In the present study, 31% of the patients received DFX treatment at a dose lower than 

20mg/kg/d, although the mean value of LIC was 7.7 mg Fe/g, indicating that a substantial part 

of the study population was treated with lower than the optimum treatment dose of DFX. This 

hypothesis is further supported by the fact that the total number of units of packed RBC 

transfused during the last year before starting therapy with DFX was 26.5, which according to 

the EPIC study would require a higher dose of DFX treatment (Cappellini 2010). In the latter 

study, in fact, the recommended initial dose of DFX was 20 mg/kg/day for patients receiving 

approximately 2-4 units of packed RBC/month. This could also partly explain the fact that 

ferritin levels were slightly increased at EOS (24 months), though not statistically significantly. 

This is in alignment with the results of Cappellini et al who found that proportionally lower 

doses of DFX administration in patients with baseline LIC values ≤7mg Fe/g led to a restricted 

efficacy of DFX treatment regarding ferritin levels and LIC (Cappellini 2006). In this study, 

due to the non-interventional nature, there was no imposed plan for guided DFX dosing other 
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than physician’s judgement according to his clinical practice throughout the study. In fact, the 

ESCALATOR study highlighted the importance of timely DFX dose adjustments based on 

serum ferritin levels and transfusional iron intake to ensure patients achieve their therapeutic 

goal of maintenance or reduction in iron burden (Taher 2009).  

LVEF remained almost stable throughout the study period, with an unessential trend to decrease 

at EOS. Penell et al have clearly proved the efficacy of DFX in myocardial iron removal and 

maintenance of cardiac function in major β-thalassemia (Penell 2014), although in this 

population with an initial average T2* over 30 ms, it was highly improbable for a severe cardiac 

iron overload acquired during the duration of the participation capable of yielding symptomatic 

cardiac symptoms. 

Quality of life 

QoL did not show any significant changes, as STQOLI had a slightly decreasing trend and EQ-

5D index score showed a slight increase at 6 and 12 months from baseline, that was not 

sustained at EOS. However, all these changes did not reach statistically significant levels. EQ-

5D VAS scores describing patients’ health state increased throughout the study; the increase 

was statistically significant at 12 months. Goulas et al have found that patients who received 

DFX as chelation treatment had a better physical component summary score in the SF-36 

questionnaire than those who were treated with DFO (Goulas 2012). The EPIC study has proved 

the positive impact of DFX treatment in the QoL, especially in β-thalassemia patients (Porter 

2012). However, a different assessment tool was used, the SF-36, which cannot offer a direct 

comparison of the results of the present study. The SF-36 questionnaire was selected on the 

grounds of it having the advantage of being extensively used in clinical trials and academic 

studies, across a wide range of disease areas, including β-thalassemia. A recent study conducted 

in Turkey in 37 pediatric and 35 adults with β-thalassemia or sickle-cell disease found that 

treatment with DFX had a negative impact on patients’ QoL and satisfaction. However, in this 

study patients had poor compliance to treatment which also resulted in restricted efficacy, as 

target serum ferritin thresholds, despite treatment, were not achieved (Senol Pinar 2016).  

Compliance and satisfaction 

Compliance with treatment and satisfaction with DFX increased throughout the study, although 

this was not a statistically significant event. The most common reason for patients’ non-

compliance was patient negligence. Many previous studies have shown that patients with β-

thalassemia or sickle-cell disease treated with DFX were more compliant to treatment and 

satisfied with it, compared to other chelation treatments (Porter 2012, Cappellini 2007, 

Vichinsky 2008, Penell 2016). The ECLIPSE study found that patients treated with DFX in the 

form of film-coated tablet had greater adherence and satisfaction than those who received DFX 

in the form of a dispersible tablet (Taher 2016).   

Safety 

Over an average follow-up period of approximately 14 months, AEs were reported in 80.9% of 

the study’s patients. This is in accordance with the documented percentage of AEs occurring in 

the other studies’ populations. In comparison, in the 12-month observation period in the EPIC 

study AEs were observed in 84.7% of patients (Cappellini 2010), 75.9% in the ESCALATOR 
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study (Taher 2009), 67.7% in the CORDELIA study (Pennell 2014), and 89% in the 6-month 

observation of the ECLIPSE study (Taher 2017). 

A suspected causality to DFX was reported in for AEs occurring 48.5% of patients in the present 

study, being overall in line with the described figure of 50.3% in the EPIC, 44.3% in the 

ESCALATOR study, and 47.1-62.8% in the ECLIPSE study (this range is accounted for 

different drug forms, DTs vs. FCTs). 

The most common ADRs encountered were increased serum creatinine, abdominal pain, 

albuminuria/microalbuminuria/proteinuria, and increased liver transaminases. These events are 

well described in other clinical trials and are included in the SmPC. 

In total and irrespective of the causality assessment, SAEs occurred in 36.8%. This percentage 

is significantly higher than the published data from the other studies, namely 10% in the 

CORDELIA study, 19.3% in the EPIC study, 15.1-18.4% in the ECLIPSE study, and 7.2% in 

the ESCALATOR study. Of the SAEs of the present study, 14.9% were suspected to be related 

to the study drug, a much lower incidence than the described 31-46% in the ECLIPSE study. 

This lower causality relation in the present study could be in part responsible for the higher 

incidence of total SAEs, related and non-related. Another factor for the SAE frequency could 

be that drug posology could not be dictated and was solely decided upon by each investigator. 

Different real-life practices and dosing amendments in response to multifactorial medical 

histories, drug interactions, and AE occurrence could affect the total DFX dosing and treatment 

interruptions. This, in turn, might account for a higher incidence of SAEs in real-world settings, 

compared to the very strict and closely monitored patient pool of earlier phase studies, with 

prudent selection due to comorbidities.  

There was one instance reported of each of the following AEs, whose frequency is otherwise 

not known in the product’s SmPC and should be noted: neutropenia, thrombocytopenia, 

alopecia, and allergic dermatitis (hypersensitivity). 

No deaths were documented throughout the study duration. 

Tolerability 

Patients who withdrew from DFX treatment due to an AE amounted to 26.5% of the study 

population. The aforementioned studies displayed significant fluctuation in the comparative 

results, ranging from a 43% discontinuation due to AEs in the EPIC study to 2.7% in the 

ESCALATOR study.  

11.4 Generalizability 

The non-interventional nature of the present study did not hinder patient selection, thus allowing 

any eligible subject for DFX treatment to be enrolled under the conditions of standard clinical 

practice. The premature termination with the low sample size and insufficient statistical power 

limits the generalizability of outcomes. However, to the extent possible, the observed safety 

profile that is consistent to prior data and SmPC and the iron overload status of transfusional 

patients at baseline can derive a snapshot under standard clinical practice and may be 

generalized under similar treatment conditions.  

In September of 2017 the new pharmacological form of DFX (FCT) became available through 

the prescription system. At the same time, as pre-agreed with the Health Authorities, the 
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dispersible tablet form was gradually withdrawn and by the end of 2017 almost all patients 

under DFX have been prescribed the FCT form. The ECLIPSE study found that patients treated 

with DFX in the form of film-coated tablet had greater adherence and satisfaction than those 

who received DFX in the form of a dispersible tablet (Taher 2016). Patients who switched to 

FCT were withdrawn from the study due to the apparent positive bias in favor of FCT. However, 

the introduction of FCT limits the generalizability of this study, as at least in Greece the 

pharmaceutical form of the study drug has become extinct. 

12 Other information 

No additional information is presented. 

13 Conclusion 

The efficacy of DFX chelation treatment in patients with beta-thalassemia and sickle-cell 

disease in the present study is in accordance with the results of previously published studies. 

Patients’ QoL, adherence to treatment, and satisfaction with DFX showed also a trend to 

increase in the study, which is in alignment with previous studies. The premature termination 

of the study resulted in lower statistical power of the results and may have precluded the study 

from deriving more concrete conclusions. Of note, iron chelation in this study was conducted 

with the dispersible tablet form of deferasirox, a pharmaceutical form that has been substituted 

by the film-coated tablet form. 

The type and frequency of AE occurrence are in accordance with the product’s SmPC and 

published clinical data. A higher incidence of SAEs than anticipated is noted, which may be 

attributed to various limitation factors and might not reflect the actual rate of SAEs in the 

general population treated with Exjade®. 
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15 Appendices 

Annex 1 – List of stand-alone documents 
The following items are available as stand-alone documents and may be provided upon request:  

 Sample PROs used in the study  

 Sample informed consent form (initial and subsequent amendments)  

 Involved CRO’s description of the roles, responsibilities, and services/functions. 
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Annex 2 – Additional information 
The following items are available as stand-alone documents and may be provided upon request:  

 Study information 

 Protocol and protocol amendments  

 Sample case report forms 

 List of Independent Ethics Committees or Institutional Review Boards 

 List and description of investigators  

 Documentation of statistical methods 
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15.1 Annex 2.1 

Summary of all the recorded comorbidities by SOC and PT  

System Organ Class Preferred Term N (%) 

Blood and lymphatic system disorders (N=4) Leukopenia 1 (1.5) 

 Neutropenia 1 (1.5) 

 Splenomegaly 1 (1.5) 

 Thrombocytosis 1 (1.5) 

Cardiac disorders (N=11) Arrhythmia 2 (2.9) 

 Atrial Fibrillation 5 (7.4) 

 Diastolic dysfunction 1 (1.5) 

 
Ischemic contracture of the 

left ventricle 

1 (1.5) 

 Myocardial infarction 1 (1.5) 

 
Supraventricular 

tachycardia 

1 (1.5) 

 Tachyarrhythmia 1 (1.5) 

Congenital, familial and genetic disorders 

(N=5) 

Congenital 

hypercoagulation 

1 (1.5) 

 Gilbert's syndrome 2 (2.9) 

 Pseudoxanthoma elasticum 1 (1.5) 

 Talipes 1 (1.5) 

Ear and labyrinth disorders (N=7) Deafness 2 (2.9) 

 Hearing impaired 1 (1.5) 

 Hypoacusis 4 (5.9) 

Endocrine disorders (N=31) Hyperprolactinemia 1 (1.5) 

 Hypogonadism 16 (23.5) 

 Hypothyroidism 15 (22.1) 

 Primary hypogonadism 2 (2.9) 

 Secondary hypogonadism 4 (5.9) 

 Secondary hypothyroidism 1 (1.5) 

Eye disorders (N=4) Corneal striae 1 (1.5) 

 Diabetic retinopathy 1 (1.5) 

 Hypermetropia 1 (1.5) 

 Macular degeneration 1 (1.5) 

Hepatobiliary disorders (N=11) Cholelithiasis 3 (4.4) 

 Hepatic cirrhosis 1 (1.5) 

 Hepatic siderosis 1 (1.5) 

 Hepatic steatosis 3 (4.4) 

 Hyperbilirubinemia 2 (2.9) 

 Hypertransaminasemia 1 (1.5) 
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 Liver disorder 1 (1.5) 

Immune system disorders (N=1) 
Systemic lupus 

erythematosus 

1 (1.5) 

Infections and infestations (N=8) Arthritis viral 1 (1.5) 

 Chronic hepatitis C 2 (2.9) 

 Hepatitis C 2 (2.9) 

 Malaria 1 (1.5) 

 Pharyngitis 1 (1.5) 

 Viral hepatitis carrier  1 (1.5) 

 Withdrawal hepatitis 1 (1.5) 

Injury, poisoning and procedural 

complications (N=1) 
Femur fracture 

1 (1.5) 

Investigations (N=10) Blood folate decreased 1 (1.5) 

 
Hepatitis C antibody 

positive 

1 (1.5) 

 Hepatitis C RNA negative 2 (2.9) 

 Hepatitis C virus test 2 (2.9) 

 
Hepatitis C virus test 

positive 

1 (1.5) 

 
Otoacoustic emissions test 

abnormal 

1 (1.5) 

 Urine calcium 2 (2.9) 

Gastrointestinal disorders (N=9) Abdominal pain upper 6 (8.8) 

 Chronic gastritis 2 (2.9) 

 Diaphragmatic hernia 1 (1.5) 

 Gastritis 2 (2.9) 

 
Gastroesophageal reflux 

disease 
3 (4.4) 

 Irritable bowel syndrome 1 (1.5) 

 Rectal fissure 1 (1.5) 

General disorders and administration site 

conditions (N=2) 
Microlithiasis 

1 (1.5) 

 Edema peripheral 1 (1.5) 

Metabolism and nutrition disorders (N=16) Diabetes mellitus 7 (10.3) 

 Glucose tolerance impaired 1 (1.5) 

 Hemosiderosis 1 (1.5) 

 Hyperinsulinemia 1 (1.5) 

 Hyperuricemia 7 (10.3) 

 Hypocalcemia 1 (1.5) 

 Insulin resistance 2 (2.9) 

 Magnesium deficiency 1 (1.5) 
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 Obesity 1 (1.5) 

 Type 2 diabetes mellitus 1 (1.5) 

 Underweight 1 (1.5) 

 Vitamin D deficiency 2 (2.9) 

Musculoskeletal and connective tissue 

disorders (N=37) 
Arthralgia 1 (1.5) 

 Arthritis 1 (1.5) 

 Gouty arthritis 1 (1.5) 

 
Intervertebral disc 

protrusion 

1 (1.5) 

 Osteopenia 17 (25) 

 Osteoporosis 18 (26.5) 

 Rheumatoid arthritis 2 (2.9) 

 Tendonitis 1 (1.5) 

Neoplasms benign, malignant and unspecified 

(incl cysts and polyps) (N=3) 
Angiomyolipoma 1 (1.5) 

 Follicular thyroid cancer 1 (1.5) 

 Hemangioma of liver 1 (1.5) 

Nervous system disorders (N=2) Polyneuropathy 1 (1.5) 

 Spondylitic myelopathy 1 (1.5) 

Psychiatric disorders (N=5) Depression 4 (5.9) 

 Insomnia 1 (1.5) 

Renal and urinary disorders (N=2) Calculus urinary 1 (1.5) 

 Microalbuminuria 1 (1.5) 

 Nephrocalcinosis 1 (1.5) 

 Pyelocaliectasis 1 (1.5) 

Reproductive system and breast disorders 

(N=3) 
Breast cystic fibrosis 

1 (1.5) 

 Secondary hypogonadism 1 (1.5) 

 Varicocele 1 (1.5) 

Respiratory, thoracic and mediastinal 

disorders (N=7) 
Asthma 

1 (1.5) 

 Asthma bronchial 1 (1.5) 

 
Chronic obstructive 

pulmonary disease 

1 (1.5) 

 Pulmonary embolism 1 (1.5) 

 Pulmonary hypertension 2 (2.9) 

 Sleep apnoea syndrome 1 (1.5) 

Skin and subcutaneous tissue disorders (N=1) Rash 1 (1.5) 

Surgical and medical procedures (N=9) Cataract operation 1 (1.5) 
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 Cholecystectomy 4 (5.9) 

 Hysterectomy 1 (1.5) 

 Splenectomy 6 (8.8) 

Vascular disorders (N=2) Hypertension 2 (2.9) 
*% of total number of eligible patients 
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QoL and other clinical characteristics of patients at each visit and changes from baseline 

(Per Protocol Set) 

 Study visit 

Variable / 

characteristic 

(Mean ± SD)† 

Baseline* 

(N=31) 

Month 6 

(N=31) 

Month 12 

(N=31) 

Month 18 

(N=31) 

Month 24 

(N=31) 

STQOLI total 

score 
63.81 ± 12.88 61.57 ± 14.90 63.09 ± 13.54 – 62.83 ± 14.00 

      Change from 

baseline 
– 

-2.23 (-9.31, 

4.84), p=0.530 

-0.72 (-7.43, 

6.00), p=0.832 
– 

-0.98 (-7.82, 

5.86), p=0.775 

EQ-5D index 

score 
0.87 ± 0.09 0.88 ± 0.09  0.88 ± 0.09 – 0.86 ± 0.10 

      Change from 

baseline 
– 

0.01 (-0.04, 

0.05), p=0.715 

0.01 (-0.03, 

0.06), p=0.532 
– 

-0.01 (-0.06, 

0.03), p=0.603 

EQ-5D VAS 81.65 ± 11.12 84.50 ± 11.45 85.74 ± 10.12 – 82.74 ± 10.82 

      Change from 

baseline 

 

– 
2.85 (-2.93, 

8.64), p=0.327 

4.10 (-1.30, 

9.50), p=0.134 
– 

1.10 (-4.47, 

6.70), p=0.695 

Cardiac MRI 

T2*–msec 
33.36 ± 7.76 – 36.73 ± 19.29 – 32.82 ± 15.81 

      Change from 

baseline 
– – 

3.37 (-6.54, 

13.28), p=0.487 
– 

-0.54 (-7.51, 

6.42), p=0.875 

Liver MRI T2* – 

msec 
9.11 ± 9.85 – 12.59 ± 9.55 – 14.95 ± 10.07 

      Change from 

baseline 
– – 

3.49 (-2.36, 

9.33), p=0.236 
– 

5.84 (-0.49, 

12.17), p=0.070 

LIC concentration 

– mg Fe/g dw 
7.80 ± 6.95 – 6.74 ± 6.38 – 6.49 ± 6.27 

Change from 

baseline 
– – 

-1.06 (-5.13, 

3.01), p=0.603 
– 

-1.31 (-5.62, 

3.01), p=0.545 

Serum Ferritin – 

μg/L 

1829.89 ± 

1914.96 

1958.86 ± 

1911.28 

1801.98 ± 

1859.01 

1685.52 ± 

1968.09 

1937.38 ± 

2230.81 

      Change from 

baseline 
– 

128.97 (-859.82, 

1117.75), 

p=0.795 

-27.90 (-

1003.29, 

947.48), 

p=0.955 

-144.38 (-

1147.93, 

859.18), 

p=0.774 

107.48 (-966.98, 

1181.94), 

p=0.842 

LVEF – (%) 67.24 ± 5.04 – 64.84 ± 6.06 – 64.70 ± 6.26 

Change from 

baseline 
– – 

-2.40 (-5.50, 

0.71), p=0.127 
– 

-2.54 (-5.82, 

0.75), p=0.127 
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Summary of the recorded Adverse Events by SOC, severity, and causality 

 Mild Moderate Severe 

System 

Organ Class 
Preferred Term N (%) R* NR** R* NR** R* NR** 

Blood and 

lymphatic 

system disorders 

(N= 11) 

Anemia 2 (0.83) 1 0 0 1 0 0 

 Bone marrow failure 1 (0.41) 0 0 0 1 0 0 

 
Extramedullary 

hemopoiesis 
1 (0.41) 

0 0 0 1 0 0 

 Hypersplenism 1 (0.41) 0 0 0 0 0 1 

 Leukopenia 2 (0.83) 1 0 0 1 0 0 

 Neutropenia¶1 1 (0.41)       

 
Sickle cell anemia 

with crisis 
2 (0.83) 0 0 0 1 0 1 

 Thrombocytopenia 1 (0.41) 1 0 0 0 0 0 

Cardiac 

disorders (N=3) 
Cardiac disorder 2†1 (0.83) 0 0 1 0 0 0 

 Tachycardia 1 (0.41) 0 0 0 1 0 0 

Ear and 

labyrinth 

disorders (N=1) 

Tinnitus 
 

1 (0.41) 0 1 0 0 0 0 

Eye disorders 

(N=6) Papilledema 
 

1 (0.41) 
0 0 0 0 0 1 

 
Retinal artery 

occlusion 
1 (0.41) 

0 0 0 0 0 1 

 Retinal disorder 1 (0.41) 0 0 0 0 0 1 

 Retinal ischemia 1 (0.41) 0 0 0 0 0 1 

 Retinal pallor 1 (0.41) 0 0 0 0 0 1 

 Vision blurred 1 (0.41) 0 0 0 0 0 1 

Gastrointestinal 

disorders 
(N=37) 

Abdominal discomfort 1†1 (0.41) 0 0 0 0 0 0 

 Abdominal pain 2 (0.83) 1 0 0 1 0 0 

 Abdominal pain upper 10 (4.1) 6 0 2 0 2 0 

 
Abdominal 

tenderness¶1 
1 (0.41)       

 Constipation 2 (0.83) 1 1 0 0 0 0 

 Diarrhea 4 (1.7) 1 1 1 0 0 1 

 Eructation 1††1 (0.41) 0 0 0 0 0 0 

 Gastritis 3 (1.2) 2 0 1 0 0 0 
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 Mild Moderate Severe 

System 

Organ Class 
Preferred Term N (%) R* NR** R* NR** R* NR** 

 
Gastroesophageal 

reflux disease 
3††1 (1.2)  2 0 0 0 0 0 

 Hematochezia¶1 1 (0.41)       

 Melena 1†1 (0.41) 0 1* 0 0 0 0 

 Nausea 4 (1.7) 2 1 1 0 0 0 

 Peptic ulcer 1 (0.41) 0 0 0 0 0 1 

 

Upper 

gastrointestinal 

hemorrhage 

1 (0.41) 
0 0 0 0 0 1 

 Vomiting 2 (0.83) 0 0 2 0 0 0 

General 

disorders and 

administration 

site conditions 
(N=29) 

Chest pain 1 (0.41) 1 0 0 0 0 0 

 Drug ineffective¶1 6 (2.5) 1 0 1 1 2 0 

 Facial pain 1 (0.41) 0 1 0 0 0 0 

 Fatigue 4†2 (1.7) 0 0 1 1 0 0 

 Malaise 1†1 (0.41) 0 0 0 0 0 0 

 Edema 1 (0.41) 0 0 1 0 0 0 

 Edema peripheral 3†1 (1.2) 0 1 1 0 0 0 

 Pyrexia  12†5 (5) 0 2 0 3 0 2 

Hepatobiliary 

disorders (N=4) 
Hepatic steatosis¶1 1 (0.41)       

 Hepatomegaly 1†1 (0.41) 0 0 0 0 0 0 

 Jaundice 2†1 (0.83) 0 0 0 1 0 0 

Infections and 

infestations 

(N=35) 

Bacteremia 
 

1 (0.41) 
0 0 0 0 0 1 

 Cystitis 1 (0.41) 0 1 0 0 0 0 

 
Cytomegalovirus 

infection 
1 (0.41) 

0 0 0 1 0 0 

 
Escherichia 

bacteremia 
1 (0.41) 

0 0 0 0 0 1 

 
Gastric ulcer 

helicobacter 
1 (0.41) 

0 0 1 0 0 0 

 Gastroenteritis 2 (0.83) 1 1 0 0 0 0 

 Hepatitis C 1 (0.41) 0 0 0 1 0 0 

 Infection 1 (0.41) 0 0 0 0 0 1 

 Influenza 2 (0.83) 0 1 0 1 0 0 
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 Mild Moderate Severe 

System 

Organ Class 
Preferred Term N (%) R* NR** R* NR** R* NR** 

 Mastitis 1 (0.41) 0 1 0 0 0 0 

 
Mononucleosis 

syndrome 
1†1 (0.41) 0 0 0 0 0 0 

 Pharyngitis 1 (0.41) 0 1 0 0 0 0 

 Pneumonia 2 (0.83) 0 0 0 2 0 0 

 
Respiratory tract 

infection 
2 (0.83) 0 0 0 0 0 2 

 
Respiratory tract 

infection viral 
1 (0.41) 

0 1 0 0 0 0 

 Sepsis 1 (0.41) 0 0 0 0 0 1 

 Sinusitis 1 (0.41) 0 1 0 0 0 0 

 Soft tissue infection 1 (0.41) 0 0 0 1 0 0 

 Tonsillitis 4 (1.7) 0 2 0 2 0 0 

 
Urinary tract 

infection 
4 (1.7) 0 3 0 1 0 0 

 Viral infection 2†1 (0.83) 0 1 0 0 0 0 

 
Viral upper 
respiratory tract 

infection 
3 (1.2) 0 3 0 0 0 0 

Injury, 

poisoning and 

procedural 
complications 

(N=7) 

Ankle fracture 3 (1.2) 0 0 0 3 0 0 

 
Exposure during 

pregnancy 
1 (0.41) 

0 1 0 0 0 0 

 Fall 1 (0.41) 0 1 0 0 0 0 

 Injury 1 (0.41) 0 1 0 0 0 0 

 Upper limb fracture 1 (0.41) 0 0 0 0 0 1 

Investigations 

(N=46) 

Alanine 

aminotransferase 
increased 

5 (2.1) 3 1 0 0 1 0 

 

Aspartate 

aminotransferase 

increased 
3 (1.2) 0 1 1 0 1 0 

 
Blood creatinine 

increased 
14 (5.8) 9 0 3 0 2 0 

 Blood urea increased 2 (0.83) 1 0 0 0 0 1 

 
C-reactive protein 

increased¶1 
1 (0.41)       

 
Creatinine renal 

clearance decreased 
4††1 (1.7) 0 0 3 0 0 0 
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 Mild Moderate Severe 

System 

Organ Class 
Preferred Term N (%) R* NR** R* NR** R* NR** 

 
Creatinine renal 

clearance increased 
1††1 (0.41) 0 0 0 0 0 0 

 
Hemoglobin 

decreased¶1 
2 (0.83) 0 0 0 1 0 0 

 
Hepatic enzyme 

increased 
1 (0.41) 0 0 1 0 0 0 

 
Liver function test 

abnormal 
1††1 (0.41) 0 0 0 0 0 0 

 Protein urine present 1 (0.41) 1 0 0 0 0 0 

 
Serum ferritin 

decreased 
1 (0.41) 

0 0 1 0 0 0 

 
Serum ferritin 

increased¶2 
4††1 (1.7) 1 0 0 0 0 0 

 
Transaminases 

abnormal 
1 (0.41) 0 0 0 1 0 0 

 
Transaminases 

increased 
3 (1.2) 2 0 1 0 0 0 

 
Urine calcium 

increased 
1†1 (0.41) 

0 0 0 0 0 0 

 
Urine uric acid 

increased 
1†1 (0.41) 

0 0 0 0 0 0 

Metabolism and 

nutrition 
disorders (N=7) 

Decreased appetite 2†1 (0.83) 0 0 0 1 0 0 

 Dehydration 1 (0.41) 0 0 0 0 0 1 

 Hemosiderosis 1 (0.41) 0 0 0 0 1 0 

 Hyperinsulinemia 1 (0.41) 0 1 0 0 0 0 

 Hypokalemia 1 (0.41) 0 1 0 0 0 0 

 Hypovolemia 1†1 (0.41) 0 0 0 0 0 0 

Musculoskeletal 

and connective 
tissue disorders 

(N=6) 

Arthralgia 1 (0.41) 0 1 0 0 0 0 

 Muscular weakness 1 (0.41) 0 1 0 0 0 0 

 Myalgia 2†1 (0.83) 0 0 0 0 0 1 

 Pain in extremity 1 (0.41) 0 1 0 0 0 0 

 Tendonitis 1 (0.41) 0 1 0 0 0 0 

Nervous system 

disorders (N=8) 
Balance disorder 

 

1 (0.41) 
0 1 0 0 0 0 

 Burning sensation 1††1 (0.41) 0 0 0 0 0 0 

 Dizziness 1 (0.41) 0 1 0 0 0 0 
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 Mild Moderate Severe 

System 

Organ Class 
Preferred Term N (%) R* NR** R* NR** R* NR** 

 Headache 1†1 (0.41) 0 0 0 0 0 0 

 Ischemic stroke 1 (0.41) 0 1 0 0 0 0 

 Optic neuritis 1 (0.41) 0 0 0 0 0 1 

 Paresthesia 1 (0.41) 0 1 0 0 0 0 

 Polyneuropathy 1 (0.41) 0 0 0 1 0 0 

Renal and 

urinary 

disorders 

(N=13) 

Albuminuria 6 (2.5) 3 0 3 0 0 0 

 Microalbuminuria 3 (1.2) 2 0 1 0 0 0 

 Proteinuria 3 (1.2) 1 0 2 0 0 0 

 Renal impairment 1††1 (0.41) 0 0 0 0 0 0 

Respiratory, 

thoracic and 

mediastinal 
disorders 

(N=18) 

Acute chest syndrome 2†1 (0.83) 0 0 0 0 0 1 

 Atelectasis 1†1 (0.41) 0 0 0 0 0 0 

 
Chronic obstructive 

pulmonary disease 
1†1 (0.41) 

0 0 0 0 0 0 

 Cough 2 (0.83) 1 1 0 0 0 0 

 Dyspnea exertional 1†1 (0.41) 0 0 0 0 0 0 

 Nasal obstruction 1 (0.41) 0 1 0 0 0 0 

 Oropharyngeal pain 2†1 (0.83) 0 0 0 1 0 0 

 Pleural effusion 1†1 (0.41) 0 0 0 0 0 0 

 Productive cough 1†1 (0.41) 0 0 0 0 0 0 

 Pulmonary embolism 1 (0.41) 0 0 0 1 0 0 

 Pulmonary fibrosis 1 (0.41) 0 0 0 1 0 0 

 
Pulmonary 

hypertension 
1†1 (0.41) 

0 0 0 0 0 0 

 
Pulmonary 

hypoperfusion 
1†1 (0.41) 

0 0 0 0 0 0 

 Rhinorrhoea 1 (0.41) 0 1 0 0 0 0 

 Tachypnoea 1†1 (0.41) 0 0 0 0 0 0 

Skin and 

subcutaneous 

tissue disorders 
(N=6) 

Alopecia 1 (0.41) 1 0 0 0 0 0 

 Dermatitis allergic 1 (0.41) 1 0 0 0 0 0 

 Rash 1 (0.41) 1 0 0 0 0 0 
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 Mild Moderate Severe 

System 

Organ Class 
Preferred Term N (%) R* NR** R* NR** R* NR** 

 Rash generalised 1 (0.41) 0 0 0 1 0 0 

 Skin discoloration 1†1 (0.41) 0 0 0 0 0 0 

 Skin ulcer 1 (0.41) 0 0 0 1 0 0 

Vascular 

disorders (N=4) 
Embolism venous 1†1 (0.41) 

0 0 0 0 0 0 

 
Hemodynamic 

instability 
1†1 (0.41) 

0 0 0 0 0 0 

 Infarction 1†1 (0.41) 0 0 0 0 0 0 

 
Peripheral venous 

disease 
1†1 (0.41) 0 0 0 0 0 0 

*Related; **Not Related; †There is no reported severity level (NR); †† There is no reported severity level (R); ¶Both severity level and 

causality level are not reported 



 

 

 

 

Laboratory measurements (hematological) throughout the study period 

 Laboratory measurements– no. (%) 

Hematological 

examination 

Baseline (N=67) 

Out of normal range? 

Month 6 (N=52) 

Out of normal range? 

Month 12 (N=49) 

Out of normal range? 

Month 18 

(N=40) 

Out of normal 

range? 

Month 24 (N=30) 

Out of normal range? 

Yes               No Yes              No Yes               No Yes             No Yes            No 

Hemoglobin (g/dL) 57 (86.4)       9 (13.6) 35 (67.3)     17 (32.7)   40 (85.1)       7 (14.9)   36 (90)       4 (10) 26 (86.7)   4 (13.3) 

Hematocrit (%) 57 (85.1)        10 (14.9)   43 (82.7)        9 (17.3) 9 (18.7)        39 (81.3)  35 (87.5)     5 (12.5) 25 (86.2)   4 (13.8) 

RBC (x 106 /μL) 55 (83.3)       11 (16.7) 37 (71.2)      15 (28.8) 37 (78.7)     10 (21.3)   28 (70)       12 (30) 22 (75.9)   7 (14.1) 

MCV (fL) 10 (15.2)       56 (84.8) 9 (17.3)       43 (82.7) 9 (19.1)       38 (80.9)   10 (25)       30 (75)  4 (13.8)     25 (86.2) 

MCH (pg) 22 (33.3)       44 (66.7)   17 (32.7)      35 (67.3) 17 (36.2)     30 (63.8)   16 (40)       24 (60)    9 (31)       20 (69) 

WBC (x 103 /μL) 18 (26.9)       49 (73.1)   22 (42.3)      30 (57.7) 18 (37.5)     30 (62.5)   16 (40)       24 (60)    13 (43.3)  17 (56.7) 

Neutrophils (%) 14 (21.9)       50 (78.1)   11 (22)         39 (78) 10 (20.8)     38 (79.2)   10 (25.6)   29(74.4)  6 (20.7)    23 (79.3) 

Lymphocytes (%) 10 (15.6)       54 (84.4)   12 (24)         38 (76) 8 (16.7)       40 (83.3)   8 (20.5)    31 (79.5) 4 (13.8)     25 (86.2) 

Monocytes (%) 8 (12.7)        55 (87.3)   12 (24)         38 (76) 13 (27.7)     34 (72.3) 10 (25.6)   29 (74.4) 6 (21.4)    22 (78.6) 

Eosinophils (%) 6 (9.7)           56 (90.3)    7 (14.3)       42 (85.7) 5 (10.6)       42 (89.4) 5 (12.8)    34 (87.2) 2 (7.1)      26 (92.9) 

Baseophils (%) 7 (11.5)         54 (88.5)   10 (20.4)      39 (79.6) 9 (19.1)      38 (80.9) 7 (17.9)   32 (82.1) 4 (14.3)    24 (85.7) 

Platelets (x 103 /μL) 26 (38.8)       41 (61.2)   22 (42.3)      30 (57.7) 20 (41.7)     28 (58.3)   18 (45)    22 (55) 10 (33.3)   20 (66.7) 
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Laboratory measurements (biochemical) throughout the study period 

 Abnormal findings – no. (%) 

Biochemical examination 

Baseline (N=68) 

Out of normal range? 

Month 6 (N=53) 

Out of normal range? 

Month 12 (N=48) 

Out of normal range? 

Month 18 (N=41) 

Out of normal 

range? 

Month 24 

(N=30) 

Out of normal 

range? 

  Yes            No   Yes              No  Yes                 No  Yes               No  Yes            No 

AST (SGOT) (IU/L) 14 (20.6)     54 (79.4) 12 (23.1)      40 (76.9) 10 (20.8)     38 (79.2) 6 (14.6)     35 (85.4) 5 (16.7)     25 (83.3) 

ALT (SGPT) (IU/L) 11 (16.2)    57 (83.8) 13 (25)        39 (75) 7 (14.6)       41 (85.4) 5 (12.2)      36 (87.8) 1 (3.3)       29 (96.7) 

Alkaline phosphatase (IU/L) 8 (12.5)      56 (87.5) 8 (17)          39 (83) 9 (20.5)       35 (79.5) 7 (17.9)      32 (82.1) 6 (20)        24 (80) 

Serum creatinine (mg/dL) 9 (13.2)      59 (86.8) 8 (15.4)       44 (84.6) 5 (10.4)       43 (89.6) 6 (14.6)      35 (85.4) 4 (13.3)     26 (86.7) 

Total bilirubin (mg/dL) 47 (70.2)    20 (29.8) 32 (64)        18 (36) 34 (75.6)     11 (24.4) 26 (65)       14 (35) 19 (65.5)   10 (34.5) 

Serum ferritin (μg/L) 54 (80.6)    13 (19.4)  39 (75)        13 (25) 38 (79.2)     10 (20.8) 30 (73.2)    11 (26.8) 23 (76.7)    7 (23.3) 

Urine albumin (mg/dL) 5 (13.2)      33 (86.8) 5 (16.1)       26 (83.9) 5 (19.2)       21 (80.8) 3 (13.6)      19 (86.4) 1 (5.9)        16 (94.1) 

24-hour urine albumin (mg/dL) 12 (38.7)    19 (61.3) 8 (50)          8 (50) 10 (62.5)     6 (37.5) 5 (38.5)       8 (61.5) 4 (33.3)       8 (66.7) 

Creatinine clearance (mL/min) 3 (4.8)        60 (95.2) 4 (8.5)         43 (91.5) 3 (7.1)        39 (92.9) 0 (0)           35 (100) 1 (3.6)         27 (96.4) 

 



 

 

 

 

Anthropometric and vital signs throughout the study period 

 Study Visit  

Physical examination 
Baseline 

(N=62) 

Month 6 

(N=33) 

Month 

12 

(N=48) 

Month 18 

(N=33) 

Month 24 

(N=31) 

Body weight (Mean ±SD) 
61.88 ± 

13.52 

61.84 ± 

13.02 

62.49 ± 

10.40 

62.37 ± 

10.43 

62.69 ± 

10.29 

Height (Mean ±SD) 
163.58 ± 

9.50 

164.88 ± 

8.87 

163.83 ± 

8.77 

165.35 ± 

8.96 

164.10 ± 

10.04 

Body Mass Index (Mean 

±SD) 

23.11 ± 

3.86 

23.23 ± 

4.06 

23.08 ± 

2.88 

22.95 ± 

2.86 

23.20 ± 

2.50 

Heart rate (Mean ±SD) 
77.80 ± 

10.56 

79.74 ± 

11.59 

79.94 ± 

9.94 

82.17 ± 

9.19 

79.68 ± 

11.56 

Systolic BP (Mean ±SD) 
113.29 ± 

11.88 

114.83 ± 

14.02 

114.27 ± 

13.36 

115.98 ± 

10.00 

114.35 ± 

11.48 

Diastolic BP (Mean ±SD) 
69.43 ± 

9.85 

71.85 ± 

13.02 

71.33 

±11.48 

71.66 ± 

10.73 

69.84 ± 

13.05 

 

Abnormal findings during physical examination throughout the study period 

 Abnormal findings – no. (%) 

Physical (Body) 

examination 

Baseline 

(N=57) 

Month 6 

(N=48) 

Month 

12 

(N=45) 

Month 18 

(N=37) 

Month 24 

(N=28) 

Skin 2 (3.5) 2 (4.2) 3 (6.7) 3 (8.1) 2 (7.1) 

Neck / Thyroid 2 (3.5) 2 (4.2) 1 (2.2) 1 (2.7) 1 (3.6) 

Breast 1 (1.8) 0 (0) 0 (0) 0 (0) 0 (0) 

Lungs 1 (1.8) 0 (0) 1 (2.2) 0 (0) 0 (0) 

Heart 7 (12.3) 4 (4.3) 2 (4.4) 2 (5.4) 1 (3.6) 

Upper and Lower 

Abdomen 
13 (22.8) 10 (20.8) 11 (24.4) 10 (27) 10 (35.7) 

Upper / Lower Limbs 3 (5.3) 2 (4.2) 3 (6.7) 1 (2.7) 0 (0) 

Peripheral Vessels 0 (0) 1 (2.1) 0 (0) 0 (0) 0 (0) 

Musculoskeletal 1 (1.8) 1 (2.1) 0 (0) 0 (0) 0 (0) 

Neurological Examination 0 (0) 0 (0) 2 (4.4) 2 (5.4) 0 (0) 

Examination of Genitalia 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

Examination of Lymph 

Nodes 
2 (3.5) 3 (6.2) 1 (2.2) 0 (0) 1 (3.6) 

Other Findings 3 (5.3) 1 (2.1) 0 (0) 0 (0) 0 (0) 
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15.2 Annex 2.2 

Summary of the recorded AEs of the screen-failure patient pool by SOC and PT 

System Organ Class  Preferred term  
Total* 

(N=12, %) 

Total** 

(N=34, %) 

Blood and lymphatic 

system disorders 
Anemia 1 (8.3) 1 (2.9) 

 Bone marrow oedema 1 (8.3) 1 (2.9) 

 Hemolysis 1 (8.3) 1 (2.9) 

Cardiac disorders Tachycardia 1 (8.3) 1 (2.9) 

Ear and labyrinth 

disorders 
Tinnitus 2 (16.7) 2 (5.9) 

 Vertigo positional 1 (8.3) 1 (2.9) 

Gastrointestinal 

disorders 
Diarrhoea 1 (8.3) 1 (2.9) 

General disorders and 

administration site 

conditions 

     Asthenia 1 (8.3) 1 (2.9) 

      Drug ineffective 2 (16.7) 2 (5.9) 

 Pyrexia 3 (25) 3 (8.8) 

Infections and 

infestations 
Gastroenteritis 1 (8.3) 1 (2.9) 

 Respiratory tract 

infection 
1 (8.3) 1 (2.9) 

 Sinusitis 1 (8.3) 1 (2.9) 

 Tonsillitis 1 (8.3) 1 (2.9) 

 Tooth abscess 1 (8.3) 1 (2.9) 

 Viral infection 1 (8.3) 1 (2.9) 

Investigations Albumin urine present 1 (8.3) 4 (11.8) 

 Hemoglobin decreased 1 (8.3) 1 (2.9) 

 Protein urine present 1 (8.3) 1 (2.9) 

 Weight decreased 1 (8.3) 1 (2.9) 

Nervous system 

disorders 
Dizziness 1 (8.3) 1 (2.9) 

Psychiatric disorders Anxiety 1 (8.3) 1 (2.9) 

 Depression 1 (8.3) 1 (2.9) 

Renal and urinary 

disorders 
Albuminuria 2 (16.7) 2 (5.9) 

 Microalbuminuria 1 (8.3) 1 (2.9) 

 Renal colic 1 (8.3) 1 (2.9) 

 


