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The prognosis for thalassemia major has dramatically improved in the last two decades. However, many
transfusion-dependent patients continue to develop progressive accumulation of iron. This can lead to tissue
damage and eventually death, particularly from cardiac disease. Previous studies that investigated iron
chelation treatments, including retrospective and prospective non-randomised clinical trials, suggested that
mortality, due mainly to cardiac damage, was reduced or completely absent in patients treated with
deferiprone (DFP) alone or a combined deferiprone–deferoxamine (DFP–DFO) chelation treatment.
However, no survival analysis has been reported for a long-term randomised control trial. Here, we
performed a multicenter, long-term, randomised control trial that compared deferoxamine (DFO) versus DFP
alone, sequential DFP–DFO, or combined DFP–DFO iron chelation treatments. The trial included 265 patients
with thalassemia major, with 128 (48.3%) females and 137 (51.7%) males.
No deaths occurred with the DFP-alone or the combined DFP–DFO treatments. One death occurred due to
graft versus host disease (GVHD) in a patient that had undergone bone marrow transplantation; this patient
was censored at the time of transplant. Only one death occurred with the DFP–DFO sequential treatment in a
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patient that had experienced an episode of heart failure one year earlier. Ten deaths occurred with the
deferoxamine treatment.
The main factors that correlated with an increase in the hazard ratio for death were: cirrhosis, arrhythmia,
previous episode of heart failure, diabetes, hypogonadism, and hypothyroidism. In a Cox regression model,
the interaction effect of sex and age was statistically significant (p-valueb0.013). For each increasing year of
age, the hazard ratio for males was 1.03 higher than that for females (p-valueb0.013).
In conclusion, the results of this study show that the risk factors for predicting mortality in patients with
thalassemia major are deferoxamine-treatment, complications, and the interaction effect of sex and age.

© 2009 Elsevier Inc. All rights reserved.

Introduction

The prognosis for thalassemia major has dramatically improved in
the past two decades. In the 1960s, regular blood transfusions became
a standard treatment to maintain mean haemoglobin levels in the
normal range. This gave good quality of life in the short term, but led
to death from transfusional iron overload between 12 and 24 years of
age [1]. In 1976, it was shown that a subcutaneous infusion of defero-
xamine (DFO) using a portable syringe driver could stabilise body iron
load at around 0.3 mg/kg body weight. By 1980, a subcutaneous
infusion at an average daily dose of 40–45 mg/kg/day (usually over 8
to 12 h, five nights per week) had become standard care [2]. Regular
blood transfusions and iron chelation with deferoxamine have
changed the prognosis of the disease [3].

However, many transfusion-dependent patients continue to
develop progressive accumulation of iron. This can lead to tissue
damage and eventually death. Moreover, a recent survival analysis
suggested that cardiac disease is responsible for 70% of the deaths in
patients treated with deferoxamine [4].

In 1995, a new oral chelator, deferiprone (DFP; 1,2-dimethyl-3-
hydxoxypyridin-4-one) became available for clinical use [5]. Previous
papers, including retrospective, natural history, and prospective non-
randomised clinical trials, suggested thatmortality, duemainly to cardiac
damage, was reduced or completely absent in patients treated with DFP
aloneorwithdeferiprone–deferoxamine (DFP–DFO) combinedchelation
treatment [4,6–10]. However, no prospective survival analysis has been
reported comparing deferoxamine alone versus DFP alone or sequential
or combined DFP–DFO treatments in a randomised control trial.

Here we report a prospective survival analysis during a long-term
multicenter randomised trial among patients receiving different iron
chelation treatments for thalassemia major.

Patients and methods

Design

The trial was designed as a follow-up of patients with thalassemia
major that had been included in a multicenter, randomised, open-
label trial comparing long-term sequential DFP–DFO versus DFP alone
treatment (Fig. 1). The trial was performed on behalf of the Italian
Society for the Study of Thalassemia and Hemoglobinopathies (SoSTE;
www.soste.org). The investigators initiated, carried out, and con-
trolled the trial. The trial was conducted without the influence of our
non-commercial sponsor.

Patients

Consecutive patients with thalassemia major who were admitted
to 25 SoSTE centers in Italy between September 30, 2000 and January
31, 2008 were considered eligible for the trial if they were over
13 years of age. Parents gave informed consent for patients between
13 and 18 years of age. The data were collected at the coordinating
center (A.O.V. Cervello, U.O.C. di Ematologia II, Palermo, Italy). All the
patients received DFO by subcutaneous infusion at an average daily
dose of 40–45 mg/kg/day (usually over 8 to 12 h, five nights per
week) before the date of randomisation.

Fig. 1. Trial profile.
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