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vs.  15 mg/kg and < 20 mg/kg vs.  20 mg/kg). The ma-
jority of patients (81%) were affected by at least 1 ad-
verse event, with decreased renal creatinine clearance 
being the most frequent. Conclusion: Higher doses 
(  15 mg/kg) of deferasirox effectively and safely re-
duced serum ferritin levels in MDS patients with transfu-
sional iron overload.

© 2016 S. Karger GmbH, Freiburg

Introduction

Myelodysplastic syndromes (MDS) are a heterogeneous group 

of hematological disorders characterized by impaired bone marrow 

function, ineffective hematopoiesis and an increased risk of trans-

formation into acute myeloid leukemia (AML) [1]. In the majority 

of cases the origin of disease is unknown, but in some cases MDS 

arises as a long-term complication of cytotoxic chemotherapy with 

alkylating agents. MDS patients present with clinical symptoms of 

bone marrow failure, mainly macrocytic anemia with or without 

additional forms of cytopenia [2]. MDS is diagnosed based on the 

French-American-British (FAB) diagnostic scheme or the World 
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Summary
Background: The non-interventional study CONIFER was 
designed to assess the safety and clinical practicability 
of deferasirox for the treatment of transfusional iron 
overload in myelodysplastic syndrome (MDS) patients. 
Methods: Patients included in the study were diagnosed 
with MDS and received at least 1 treatment with defera-
sirox. The observation period covered the time from the 
initial visit until the last follow-up. Results: The data of 
99 patients with MDS scored mainly as International 
Prognostic Scoring System (IPSS) low and intermediate 
1 were evaluated. The mean age of the participants was 
75 years and 58% of the patients were male. Iron over-
load was assessed by serum ferritin level (mean baseline 
serum ferritin 2,080 ± 1,244 μg/l). Patients were treated 
for a mean duration of 16 months (mean daily dose at 
baseline 11.8 ± 7.0 mg/kg). Stratification of serum ferritin 
levels by deferasirox dose showed a reduction at the 
higher but no reduction at the lower dose (< 15 mg/kg 
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Health Organization (WHO) criteria and further classified utiliz-

ing the International Prognostic Scoring System (IPSS) [2]. Al-

though MDS treatment is individualized and therapeutic options 

are limited, red blood cell (RBC) and platelet transfusions are im-

portant to treat symptomatic anemia and thrombocytopenia in pa-

tients with MDS. Since excessive transfusional iron cannot be re-

moved from the body, many MDS patients develop a secondary 

iron overload as assessed by increased serum ferritin levels (serum 

ferritin > 1,000 μg/l). Chronic iron overload surpasses the transfer-

rin binding capacity and leads to increased levels of plasma non-

transferrin-bound iron (NTBI) and its toxic form labile plasma 

iron (LPI) [3]. LPI can permeate into organs, including liver, heart 

and pancreas, and promote the intracellular generation of cyto-

toxic reactive oxygen species (ROS) [4, 5]. Studies indicate that 

overall survival is significantly worse in MDS patients with second-

ary iron overload compared to MDS patients with normal serum 

ferritin levels [6, 7]. 

Iron chelation therapy is recommended in patients with favora-

ble prognosis, e.g. low- and intermediate-1-risk MDS receiving 

regular RBC transfusions [8]. The rationale of iron chelation is to 

reduce the increased iron and to minimize the generation of cyto-

toxic ROS. Deferasirox is a once-daily oral iron chelator that has 

been shown to effectively maintain or reduce serum ferritin levels 

and liver iron concentration in hematological patients with trans-

fusional iron overload [9–13]. This non-interventional, surveil-

lance study was conducted to evaluate the efficiency and tolerabil-

ity of deferasirox treatment in MDS patients with transfusional 

iron overload. The changes in blood iron were assessed by serum 

ferritin levels and in few patients by MRI of the liver. Additionally, 

this study investigated the deferasirox doses given, the amount of 

blood transfusion, estimated iron uptake, therapy compliance, 

safety and tolerability of the deferasirox treatment. 

Patients and Methods

The non-interventional study CONIFER (CICL670ADE09) is a prospective, 

open-label study performed in a multi-center setting in 41 hematology/oncol-

ogy practices across Germany. The protocol was approved by the ethics com-

mittee. All patients provided written informed consent prior to study initiation. 

Data were documented in a data collection framework (DCF). For an MDS pa-

tient to be included, a minimum of 1 application of deferasirox had to be ad-

ministered for the treatment of transfusional iron overload. The observation 

period for each patient covered the time from the initial visit up to 2 years. The 

primary objective of the study was to analyze serum ferritin concentrations in 

MDS patients treated with deferasirox. Secondary objectives included the inves-

tigation of deferasirox doses, frequency of RBC transfusions, therapy adherence 

and safety and tolerability of deferasirox treatment. MDS patients included in 

the study were at least 18 years of age, male or female with transfusional iron 

overload and decision taken by the treating oncologist to start iron chelation 

therapy with deferasirox. Patients with contraindications to deferasirox treat-

ment as described in the Summary of Product Characteristics (SmPC) were ex-

cluded from the study. There was no upper age limit. At the initial visit the fol-

lowing demographic variables were assessed: year of birth, sex, height, weight, 

ethnicity, and smoking status. The following patient history data were assessed: 

MDS status and date of initial diagnosis, concomitant diseases and medications, 

pre-treatment of transfusional iron overload, blood transfusions and estimated 

i.v. iron uptake. Before initial treatment, the following hematological parame-

ters were determined: serum ferritin, iron status by additional parameters such 

as liver magnetic resonance imaging (MRI) and/or superconducting quantum 

interference device (SQUID) biosusceptometry, if applicable, serum creatinine 

and creatinine clearance. Deferasirox dose was documented daily. The follow-

up variables were documented at each of 6 follow-up visits after 3, 6, 9, 12, 18 

and 24 months of deferasirox treatment. Follow-up variables included: changes 

in concomitant treatment, classification of MDS subtype including cytogenetic 

karyotype, deferasirox dose adjustments, number and volume of RBC transfu-

sions, serum ferritin, iron status by MRI and/or SQUID, if applicable, serum 

creatinine and creatinine clearance, reason for discontinuation of therapy and 

adverse events (AEs). The last visit was documented at the end of deferasirox 

treatment either due to discontinuation of therapy or the end of the follow-up 

period to collect information about common AEs occurring during or after the 

therapy to evaluate the safety of deferasirox. 136 patients were enrolled into the 

study and the data of 99 patients were evaluable. 

Statistical Analysis
Explorative and descriptive analyses of the data were performed using sum-

mary statistics for categorical and quantitative (continuous) data. Continuous 

data were described with summary statistics including number of non-missing 

values, median, mean, standard deviation (presented in text as mean ± standard 

deviation), minimum, and maximum. The transfusional iron uptake was calcu-

lated from the mean number of monthly RBC transfusions (estimated 0.8 mg 

iron/ml RBC concentrate). Categorical data are presented as category counts 

and frequencies. Statistical significance was determined using Student’s t-test 

(2-tailed distribution, 2 sample, unequal variance) and was defined as signifi-

cant at p < 0.05 (*) and as highly significant at p < 0.01 (**) and p < 0.001 (***). 

The statistical evaluation was performed with the software package SAS release 

9.1 or higher (SAS Institute Inc., Cary, NC, USA). 

Results

Of the 136 MDS patients enrolled and treated between March 

2010 and July 2012, the data of 99 patients were evaluable for further 

analysis. Data of 37 patients were dropped from the analysis due to 

erroneous inclusion (25 patients), no initial visit (11 patients) or 

missing documentation of drug administration (1 patient). 57.6% of 

the patients were male and the mean age was 72.5  ±  9.2  years 

(table 1). Patients were mainly diagnosed with IPSS low and inter-

mediate-1 MDS (23% and 36%, respectively). Analysis of the karyo-

type was assessed in 67% of the patients and revealed a favorable 

karyotype in 39.4% of the patients, followed by an intermediate 

(20.2%) and unfavorable karyotype (7.1%). Additional cytogenetic 

analysis was performed in 66.7% of the patients. MDS was most fre-

quently diagnosed at a hematologist/oncologist practice (62.6%), fol-

lowed by hospitals (31.3%) and referring physicians (6.1%). In 1 pa-

tient, liver MRI was used to assess the systemic iron burden. 55.5% 

of patients were affected by concomitant disease, with cardiovascu-

lar and metabolic syndromes being the most frequent (70.9% and 

41.8%, respectively). 53.5% of patients took at least 1 concomitant 

medication for the treatment of a disease other than MDS. Of these 

patients, 20.8% took ramipril as co-medication, followed by acetyl-

salicylic acid and torasemide (15.1% each). At the time of the initial 

visit, 90.9% of all MDS patients suffered from anemia, 18.2% from 

thrombocytopenia and 7.1% from neutropenia (table 1). 

At the initial visit, the vast majority of patients (94.9%) had not 

previously been treated with iron chelators (chelation naïve), while 

5.1% of patients had received a pre-treatment with deferoxamine 
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mesylate; no patient had received a pre-treatment with deferipron. 

All of the patients had at least 1 follow-up visit and 48.4% of these 

patients completed the intended 6 follow-up visits. For 1 patient, 

although the first follow-up visit was missing, later follow-up visits 

were documented. The mean duration of treatment was 

15.7  ±  8.6  months and the mean observation period was 

16.2 ± 8.8 months. Over the course of the study, disease progressed 

in 3.0% of the patients. 

The most frequent initial daily dose of deferasirox at baseline 

was 5 to < 10 mg/kg body weight (41.1% of the patients, mean daily 

dose: 11.8 ± 7.0 mg/kg, range 3–38 mg/kg) (table 2). In the major-

ity of patients (58.9%) the initial deferasirox dose was adjusted at 

least once during the course of treatment; 22.1% of all patients had 

1 dose adjustments, 16.8% had 2, and 20.2% had 3 or more 

(table 3). Overall, 144 dose adjustments were documented during 

treatment. 27% of adjustments were due to insufficient iron chela-

tion, 11.8% were due to AEs and 4.9% were due to excessive iron 

chelation. Other reasons for dose adjustments were decisions by 

treating physicians (71.6%) and lack of patients’ adherence to ther-

apy (19.8%). The majority of patients (78.9%) did not temporally 

interrupt therapy over the course of the treatment, whereas 21.1% 

did interrupted therapy temporally at least once. 30 temporal ther-

apy interruptions were reported, of which 20% were due to AEs 

and 80% for other reasons. 

The therapy was discontinued by 27.4% of patients. The most 

frequent reasons for therapy discontinuation were AEs (80.8%) fol-

lowed by lack of compliance (11.5%) and withdrawal of patients’ 

consent (7.7%) (table  3). Discontinuation of therapy usually oc-

curred between 6 and 12 months (23.1%). Mean duration of def-

erasirox therapy until discontinuation was 10.3  ±  7.7  months 

(range 0.3–24.3 months). 

Efficacy
To assess the efficacy of deferasirox treatment on transfusional 

iron overload, serum ferritin levels from patients’ blood samples were 

measured at each visit. Baseline ferritin concentrations were meas-

ured in 92.9% of all patients and the mean serum ferritin concentra-

tion at baseline was 2,080  ±  1,244  μg/l (median 1,814, range 393–

7,600 μg/l). 15.2% of the patients had a baseline serum ferritin con-

centration of < 1,000 μg/l, 21.2% of 1,000–< 1,500 μg/l. In 18.2% of 

the patients, levels ranged from 1,500–< 2,000 μg/l, 13.1% of the pa-

tients had levels of 2,000–< 2,500 μg/l, while the majority of the pa-

tients had a baseline serum ferritin concentration of >  2,500  μg/l 

prior to the start of deferasirox treatment (25.3%). Data on initial 

serum ferritin levels were missing for 7.0% of the patients. For the 

explorative evaluation of the treatment effectiveness, the serum fer-

ritin levels were stratified by deferasirox dose, using dosages of 

<  15  mg/kg versus   15  mg/kg deferasirox and <  20  mg/kg versus 

 20 mg/kg deferasirox. Patients who had higher serum ferritin levels 

at baseline received higher initial deferasirox doses and were thus 

stratified into the high-dose groups. In both stratifications the higher 

initial deferasirox dose showed a trend towards a reduction in serum 

ferritin over the course of the treatment, while no reduction in serum 

ferritin levels was seen in either low-dose group (fig. 1). 

Table 1. Demography and clinical characteristics of the study cohort (n = 99)

Characteristics

Mean age, years (range) 72.5 ± 9.2 (42–88)

Male/female, % 57.6/42.4

Caucasian, % 90.9

Chelation naïve, % 94.9

n %

IPSS stage

Not documented 32 32.3

Low (0) 23 23.2

Intermediate 1 36 36.4

Intermediate 2  8  8.1

Cytopenia

Anemia 90 90.9

Neutropenia  7  7.1

Thrombocytopenia 18 18.2

IPSS = International Prognostic Scoring System.

Table 2. Deferasirox dose at baseline versus end of therapy (n = 95)

Deferasirox dose Baseline visit End of therapy Change

n % n %

Missing  1  1.1  1  1.1 0

0 mg/kg  0  0  9  9.5

< 5 mg/kg 10 10.5 10 10.5 0

5–< 10 mg/kg 39 41.1 18 18.9 0.41

10–< 15 mg/kg 12 12.6 17 17.9 1.42

15–< 20 mg/kg 18 18.9 19 20.0 1.06

20–< 25 mg/kg 12 12.6 14 14.7 1.12

≥ 25 mg/kg  3  3.2  7  7.4 2.33

Table 3. Dose adjustments and discontinuation of deferasirox therapy 

(n = 95)

n %

Number of dose adjustments

0 39 41.1

1 21 22.1

2 16 16.8

3  7  7.4

> 3 12 12.6

Reason for dose adjustments (n = 144 dose adjustments)

AEs 17 11.8

Too strong chelation  7  4.9

Too weak chelation 39 27.1

Other 81 56.2

Discontinuation of therapy 26 27.4

Reason for discontinuation

AEs 21 80.8

Lack of compliance  3 11.5

Withdrawal of consent  2  7.7

AE = adverse event.
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