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Combination therapy of deferasirox and deferoxamine shows
significant improvements in markers of iron overload in a patient

with b-thalassemia major and severe iron burden
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BACKGROUND: Iron overload is a common complica-
tion of patients with b-thalassemia major (TM). Despite
the availability of three iron chelators, deferoxamine
(DFO), deferiprone (DFP), and deferasirox (DFX), some
patients fail to respond adequately to monotherapy with
any of them. We report a case of TM who had refrac-
tory severe iron overload and was successfully and
safely chelated with the combination of DFX with DFO.
CASE REPORT: A 40-year-old male with b-TM, who
had been regularly transfused from the age of 2, had
been administered in the past iron chelation with DFO,
DFP, and DFX monotherapy, without major improve-
ment on his iron overload status. Liver and cardiac
magnetic resonance imaging (MRI) revealed severe
iron overload, while serum ferritin was persistently
greater than 2500 mg/L. After the patient gave informed
consent, he was administered combination therapy of
DFX at 30 mg/kg/day for 7 days per week and DFO at
2500 mg/day for 4 days every week and routinely fol-
lowed up for compliance.
RESULTS: Eighteen months later, serum ferritin was
reduced to 680 mg/L, while both liver and cardiac MRI
T2* values improved, reflecting lower iron overload. The
combination regimen was well tolerated and no adverse
events were documented.
CONCLUSION: This is the first official report of simulta-
neous daily administration of the two iron chelators DFX
and DFO that demonstrates the beneficial effect of the
combination on heart and liver hemosiderosis. If our
observation is confirmed in more patients, this combina-
tion could constitute a useful option in tailoring indi-
vidual chelation therapy for b-TM patients with iron
overload.

I
ron overload is a common complication of patients
with b-thalassemia major (b-TM) mainly resulting
from frequent blood transfusions. Without adequate
iron chelation therapy, the majority of b-TM patients

will eventually accumulate potentially fatal iron levels
leading to cardiac disease, liver disease (cirrhosis, hepato-
cellular carcinoma) and endocrine abnormalities. Defer-
oxamine (DFO) has been the standard of care for more
than 40 years doubling the average life span of patients,
although the administration through subcutaneous infu-
sions negatively affects patients’ compliance.1 The avail-
able oral iron chelators deferiprone (DFP) and deferasirox
(DFX) have shown to be effective in reducing iron burden,
simultaneously improving compliance and patients’
quality of life.2,3 The combination of DFP with DFO has
been used to increase the efficacy and induce negative
iron balance in some patients with severe iron overload.4

However, there are very limited data reported in the litera-
ture regarding combination therapy of DFX with DFO. We
report a case of b-TM who had refractory severe iron
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overload and was successfully and safely chelated with
this combination.

CASE REPORT

A 40-year-old male with b-TM (IVSI-110/IVSI-110) had
been regularly transfused with 2 units of red blood cells
(RBCs), every 30 days, from the age of 2 until the age of 20
years. The transfusion rate was then increased due to
massive splenomegaly to 3 units of RBCs every 20 days
until the age of 25 years, when the patient had splenec-
tomy. Thereafter, he has been placed on a transfusion
scheme consisting of 2 units of RBCs, every 20 days. The
patient had been administered in the past iron chelation
monotherapy with DFO or DFP but with poor compliance
due to administration issues for DFO and gastric discom-
fort for DFP. He was then started on DFX monotherapy, at
a dose of 20 mg/kg/day, without major improvement on
his iron overload status, even when DFX dose was esca-
lated to 30 mg/kg/day, although there were concerns
about his compliance. Liver and cardiac magnetic reso-
nance imaging (MRI) revealed T2* values of 0.55 and
5.8 msec, respectively (both indicative of severe iron
overload; normal values of heart T2* are >20 msec). The
estimated liver iron concentration (LIC) by MRI was
46.4 mg Fe/g dry weight, while serum ferritin was persis-
tently greater than 2500 mg/L. MRI was performed as pre-
viously described.5 It has been reported that serum ferritin
values greater than 2500 mg/L are associated with
increased cardiac complications6 while LIC values greater
than 15 mg Fe/g dry weight with increased risk of liver
fibrosis, liver dysfunction, and premature death.7,8 The
severity of iron overload necessitated the administration
of an intensive iron chelation regimen to which the
patient could adhere. After informed consent and
approval from the Hospital Ethics Committee was
received, the patient was administered combination
therapy of DFX at 30 mg/kg/day for 7 days per week and
DFO at 2500 mg/day for 4 days every week. The patient
was routinely followed up for compliance. Eighteen
months later, serum ferritin was reduced to 680 mg/L,
while both liver and cardiac MRI T2* values improved (2.5
and 10.2 msec, respectively; the estimated LIC was
12.3 mg Fe/g dry weight), reflecting lower iron overload
(Fig 1). DFO was then discontinued due to patient’s will.
He continued on DFX monotherapy with further improve-
ment of iron overload status after 6 months. (The liver and
cardiac MRI T2* were 2.4 and 12.6 msec, respectively; the
estimated LIC was 10.4 mg Fe/g dry weight.) The combi-
nation regimen was well tolerated and no adverse events
were documented. Full blood count was monitored every
15 days, while serum cystatin-C and serum creatinine
along with proteinuria and creatinine clearance were
monitored monthly, to early identify any renal toxicity. No
differences from baseline values were detected (Table 1).

There was no gastrointestinal discomfort, decrease in
creatinine clearance, elevation of serum creatinine, or
skin reactions during combined therapy.

DISCUSSION

Despite the availability of three iron chelators, some
patients fail to respond adequately to monotherapy with
any of them. Combination therapy, consisting of the use of
any two chelators on the same day, has been introduced to
increase the efficacy and to induce negative iron balance
in patients with severe toxic iron levels. Extensive long-
term experience has shown that combined chelation with
DFP and DFO rapidly reduces liver iron, serum ferritin,
and myocardial siderosis; improves cardiac function;
reverses and prevents endocrine complications; reduces
cardiac mortality; and improves survival.9,10 The combina-
tion of DFX and DFO has also been used both in the pre-
clinical and in the clinical setting.11-13 The clinical studies
have demonstrated that the combination of DFX and DFO
induces negative iron balance and a decrease in serum
ferritin but there is no information about the effect in iron
concentration in the liver or the heart. To the best of our
knowledge this is the first official report of simultaneous
daily administration of the two iron chelators DFX and
DFO that demonstrates the beneficial effect of the combi-
nation on heart and liver hemosiderosis, as documented
by both MRI and serum ferritin levels. Our patient was
treated with the two drugs simultaneously and this com-
bination was shown to be efficacious and very safe for this
patient.

In a recent study by Grady and colleagues13 infusing
DFO daily was more effective than using DFX in most
patients, despite patient-to-patient variability. Neverthe-
less, the adherence to the use of DFO is a major issue in
the management of TM patients. The reduction of chela-
tion to 3 or 4 days each week could sound attractive to
many patients, but this approach would allow non–
transferrin-bound iron to accumulate in the plasma when
no iron chelator is present. To avoid this situation
(increased deleterious effects of non–transferrin-bound
iron and LPI), DFX could be taken daily, supplemented
with DFO four times a week, like in our patient, preferably
on alternate days to minimize injection-related side
effects, still providing continuous chelation (almost 24 hr
each day). It is difficult to establish from a single case the
possible mechanism for the efficacy of this combined
regimen. It is suggested that daily use of both drugs might
have a synergistic (like the “shuttle” effect of the DFX-DFP
combination) or additive effect,13 but this could only be
determined by a randomized clinical trial. If our observa-
tion is confirmed in more patients, the combination of
DFO and DFX could constitute a useful option in tailoring
individual chelation therapy for b-TM patients with iron
overload.
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Fig. 1. MRI, ferritin levels, and LIC during treatment. The figure shows the rapid increase of both liver ( ) and heart ( ) MRI T2*

(A) and the dramatic reduction of ferritin levels (B) and LIC (C) after 18 months of combined (DFX and DFO) therapy.
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TABLE 1. The patient’s characteristics at baseline
and after 18 months of combined (DFX and DFO)

therapy

Characteristics Baseline
After

18 months

Hb (g/dL) 9.5 11.6
Ferritin (mg/L) 2515 681
Serum creatinine (mg/dL) 0.8 0.9
Serum cystatin (mg/L) 0.7 0.8
Proteinurea (mg/24 hr) 100 40
Creatinine clearance (mL/min/1.73 m2) 118 101
Aspartate transaminase (u/L) 20 16
Alanine transaminase (u/L) 16 12
Gammaglutamyl transferase (u/L) 46 46
Bilirubin (mg/dL) 2.25 2.53
Alkaline phosphatase (u/L) 210 86
MRI T2* liver (msec) 0.55 2.5
MRI T2* heart (msec) 5.8 12.6
Estimated LIC (mg/g dry weight) 46.4 10.2
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