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Cardiac complications are among the most 
important causes of mortality and morbid-
ity in patients with thalassaemia major [1].
These complications can be categorized 
into 3 different forms: acute pericarditis, 
congestive heart failure and arrhythmia due 
to haemosiderosis, and chronic anaemia 
[2].

The commonest treatment for thalas-
saemia patients, apart from bone marrow 
transplant which is done in only a few cases, 
is repeated blood transfusions [1]. Haemo-
siderosis is an unavoidable complication 
of prolonged blood transfusions [1,3–5]. 
Haemosiderosis, which plays a considerable 
role in early mortality, can be prevented or 
postponed by iron-chelating agents which 
allow the formation of more excretable 
iron complexes [1,3]. Iron chelation usu-
ally starts after 10–20 blood transfusions 
or once serum ferritin exceeds 1000 ng/mL 
[3]. Deferoxamine mesylate is a commonly 
used iron-chelating agent. Deferoxamine is 
a drug with high specificity, low toxicity 
and short half-life which can form a trans-
portable deferoxamine-iron complex or 
ferrioxamine [1]. Several other regimens of 
iron-chelating agents have been developed, 
such as twice daily subcutaneous injec-
tion [6], oral agents including deferiprone 
(L1) [7–9] and ICL670 (Exjade) [4,10]
and different intravenous (IV) regimens 
[4,11–14].

Efforts have been made to establish a 
safe treatment of cardiac complications in 
thalassaemia patients. In one study on 17 
patients with some degree of systolic dys-
function, continuous IV infusion of deferox-
amine, 150 mg/kg per day over 10 hours for 
7 days resulted in increased left ventricular 
ejection fraction (LVEF) [15]. In another 
study, 100 mg/kg per day IV deferoxamine 
given in the first 10 days of the month fol-
lowed by subcutaneous administration of 

50 mg/kg in the next 20 days for a period of 
8 months was evaluated. This regimen re-
sulted in increased LVEF in 50% of the pa-
tients [16]. In other studies similar regimens 
are recommended in selected patients. Thus 
appropriate regimens for managing cardiac 
conditions in thalassaemia major patients 
still need further investigation. Hence, we 
evaluated a high-dose deferoxamine infu-
sion in thalassaemia patients with some 
degree of systolic function impairment.



This was a clinical trial comparing cardiac 
function in thalassaemia patients before and 
after treatment with high-dose deferoxam-
ine. The study included 15 thalassaemia 
patients aged 15–25 years who had some 
degree of systolic dysfunction (LVEF < 
55%). Inclusion criteria were: taking car-
diotonic drugs for at least a month, haemo-
globin > 9 g/dL and serum ferritin > 1200 
ng/mL.

After thorough explanation of the treat-
ment and the study, written consent was 
obtained from patients or their parents. The 
study was carried out with the approval and 
cooperation of the thalassaemia ward of 
Booali Hospital.

The medical history of each patient 
was taken and they underwent a physi-
cal examination. Electrocardiography and 
echocardiography were performed on all 
the patients to determine pulse rate interval, 
QRS duration, arrhythmia and systolic and 
diastolic function. Their visual and auditory 
systems were also checked, and renal func-
tion tests and blood sugar were measured. 
Physical examination and echocardiogra-
phy was done by a paediatric cardiologist 
using Littmann stethoscope and Med 750 
Echocardiogram (Sonotron, Norway). Elec-
trocardiography was done using a Davinsa 
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electrocardiogram (Davinsa, Islamic Re-
public of Iran).

IV deferoxamine, 130 mg/kg per day 
over 10–14 hours (maximum 5 g) was ad-
ministered daily for 5 days to all patients. 
Blood pressure, pulse rate and respiratory 
rate were determined every 15 minute in the 
first 45 minutes of treatment, after which 
they were measured every 4 hours. Care 
was taken to detect and manage possible ad-
verse effects of the drug including diplopia, 
tinnitus, skin rash and dizziness. The drug 
infusion was discontinued in patients devel-
oping all these adverse effects. The above-
mentioned procedures and examinations, 
including visual and auditory checks, were 
repeated at 2 days and 1 month after the 
completion of the infusion period. Occur-
rence of chest pain, palpitations, peripheral 
oedema, dyspnoea, heart sounds S3, S4 and 
systolic murmur were determined according 
to the patient’s medical history and physical 
examination.

Kruskal–Wallis and ANOVA tests were 
used to compare qualitative and quantitative 
data before and after treatment.



Demographic and clinical characteristics of 
the patients are given in Table 1. The mean 
age (standard deviation) of the 15 patients 
was 19.3 (SD 3.7) years; 10 males and 5 
females. They all met the criteria for inclu-
sion including starting transfusions at 20.0 
(SD 14.2) months, starting deferoxamine 
at 5 (SD 0.48) years and taking cardiotonic 
drugs for at least 1 month (all patients were 
on digoxin, 93.3% on captopril and 80.0% 
on furosemide).

The majority of patients (13) had chest 
pain, 15 had palpitations and 14 had dys-
pnoea which after treatment decreased 
respectively to 1, 2 and 1 patients at the 

first evaluation (after 2 days of deferoxam-
ine) and 3, 4 and 3 patients at the second 
evaluation (a month after the discontinua-
tion of deferoxamine) (P < 0.001) (Table 
2). The number of patients suffering from 
peripheral oedema decreased from 15 to 
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14 on both evaluations, but no changes 
in heart murmur and other extra sounds 
were observed (Table 2). The mean LVEF 
increased from 49.1% (1.8%) to 58.8% (SD 
2.9%) in the first follow-up (not more than 
2 days after ending the infusion period) and 
to 57.8% (SD 2.1%) in the second follow-
up (1 month later) (P < 0.0001). E-point-to 
septal separation (EPSS) of 9.6 (0.8) mm 
before the intervention decreased to 6.7 
(SD 0.7) mm in the first follow-up and to 
6.5 (SD 0.6) mm in the second follow-up (P
< 0.001) (Figure 1). No significant changes 
were found in diastolic function indices.

There were no patients with pulse rate 
interval > 0.2 seconds, QRS > 0.08 seconds 
and significant arrhythmia before and after 
receiving IV deferoxamine (Figure 1).

No visual complications were noticed 
prior to the intervention but 2+ retinal oede-
ma occurred in 1 patient after completion of 
the infusion period. This condition was not 
detected in the visual evaluation 2 months 
later. There was a mild auditory decline in 
20% of the patients prior to the intervention; 
this did not change after receiving defer-

oxamine. As regards other side-effects, 2 
patients developed mild urticaria and 2 oth-
ers developed mild dizziness; all improved 
after decreasing the infusion velocity.



Due to the high mortality and morbidity 
from cardiac complications in thalassaemia 
patients and to try to improve the treatment 
of these patients, we gave a high dose of 
IV deferoxamine (in addition to the con-
tinuation of the subcutaneous form) to 15 
thalassaemia major patients to investigate 
its effects on cardiomyopathy. The results 
showed some degree of improvement in 
systolic but no change in diastolic func-
tions.

In a study on 17 thalassaemia major 
patients with low systolic function and high 
ferritin level, an improvement in systolic 
function with no significant adverse effect 
was reported with high-dose deferoxam-
ine [4]. In another study, 17 patients with 
cardiac complications such as cardiac ar-
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rhythmia and left ventricular dysfunction as 
well as intolerability of subcutaneous defer-
oxamine received IV deferoxamine via an 
in-dwelling IV line for about 16 years [12].
The result was improvement of arrhythmia 
in 6 out of 6 patients and LVEF in 9 out of 
17 patients. These are in close agreement 
with the results of our study. Considering 
the considerable adverse effects of IV high-
dose deferoxamine, we used as low a dose 
of the medicine as possible which could 
lead to improved systolic function.

A significant relation has been reported 
between LVEF and CT2 (cardiac iron depo-
sition confirmed by magnetic resonance 
imaging) in 113 thalassaemia patients [17],
so it would seem that more aggressive iron-
chelating agents could produce greater im-
provements in LVEF. However, in another 
study, deferiprone L1 had more effect on 
myocardial iron removal than deferoxamine 
[18]. Furthermore, combination therapy of 
these 2 medicines had a synergistic effect in 
2 patients confirmed by magnetic resonance 
imaging [18].

Several other routes for administering 
iron-chelating agents have been developed, 
such as twice daily subcutaneous injection 
[6], oral agents including deferiprone (L1) 
[7–9] and ICL670 (Exjade) [4,10] and dif-
ferent IV regimens [4,11–14]. We chose 
this route to try and establish the optimal 
regimen in high-risk patients so we selected 
those who may best benefit from IV chela-
tion. Our study had a short-term follow-up 
period so this type of deferoxamine admin-
istration may only have a temporary effect. 
Prolonged IV administration and follow-up 
are needed to better evaluate this regimen 
of treatment.

Regarding side-effects of high-dose 
deferoxamine, some mild skin eruption 
and dizziness were observed which were 
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managed by lowering the infusion rates. 
Visual complications were observed in 
only 1 of our 15 patients. In our hospital 
there has been an case of a patient who 
self-administered an unusually high dose 
of deferoxamine (120 mg/kg for 3 months) 
which resulted in lenticular lesion (snow 
dot spot); this improved after returning to 
the usual dose.

Adverse effects of deferoxamine on 
visual (night blindness, retinopathy), audi-
tory (signal-to-noise hearing loss, tinnitus), 
neurological (neuropathy, encephalopathy) 
and renal systems as well as growth retar-
dation (with high dose deferoxamine in 
patients under 3 years) and increased sus-
ceptibility to infection (Yersinia infection, 
mucormycosis) are well documented. With 
higher dose IV deferoxamine, other ana-
phylactic reactions have been reported, such 
as hypotension, aphasia, acute respiratory 
distress syndrome and diarrhoea [19–23]. 
None of these reactions was observed in 
our patients. It has been suggested that 
measurement of plasma metabolite or the 
relative proportion of deferoxamine and 
ferrioxamine may help identify patients at 
risk of excessive dosing [24,25].

Our findings suggest that high-dose IV 
deferoxamine could provide some degree 
of improvement in the treatment of systolic 
function of cardiomyopathy in thalassae-
mia patients. A long-standing concern in 
high-dose IV deferoxamine is its numerous 
adverse effects. Our study and similar ones 
demonstrate that these adverse effects are 
manageable with meticulous care and it 
may be worthwhile to use the high-dose 
IV route in treatment of cardiomyopathy in 
patients with high ferritin levels.
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